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Bifocals may boom in the tide of good times 
but how do you account for one that gains 60% 
in the course of one ordinary year? 


It’s simply because it satisfies all around! 
Because its accurate curves, excellent polish 


and dependable results make it easy 
for the laboratory to process. 


Because its true focus polish, corrected curves 
and blur free barium segments assure the doctor 
of good prescription performance. 

Because it brings clean, clear, 

enjoyable vision to the wearer. 


We are, of course, talking about the Kurova F fused flat top 


bifocal. It's really going because it is really good. 


Kurova F comes in 4.25, 6.25 and 8.25 bases in white and 
Kromatone No. 1 and No, 2 and in 7.25 base in white 
and Kromatone No. 1. 
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Here is Art-Craft’s very newest juvenile 
frame, the “Townsman, Jr.” Young, sturdy 
in concept, it is a replica of the regular 
Townsman—“like Dad wears.” A slightly 
lowered bridge and riding bow temples 
provide—fit and comfort. The Townsman, 
Jr. comes in the following colors: Briartone, 
Pink Crystal, Demi-Blonde, Amber Crystal, 
Mocha. Magicolor—Cadet Blue. 


Ail three frames with 5” to 
6” Riding Bow Zyl Temples 
in quarter inch lengths overall, 
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Made in U.S.A. 
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Simple as A BC 


You engage top rim slots with metal. 
bridge flange on nasal end, 
endpiece plate on temporal end. 


combinations pu 
at your very . 
fingertips... hl 


Here’s versatility! Meet the individual 
taste of every patient ... with but a 
drop-in-the-bucket of inventory! 

With Bal-hi parts interchangeable, you 
offer . . . in a complete range of sizes. . . 
5 top rim colors, 3 endpiece designs, A 
3 temples and, of course, a wide 
selection of trims. endpiece, top rim and 

A masterpiece of design, Bal-hi naan 
provides superior ophthalmic 
performance and comfort. Are you one 
who's discovered its usefulness? 


BAUSCH & LOMB 


Assemble hex nuts on screw studs 
with hex wrench. Rim and endpiece \ 
are securely locked in place. 
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40 THOUSAND TIMES A DAY... 


Yes, 40 thousand times every day someone selects another Browline® 
frame, another pair of Widesite” lenses, another 200 case, or 
still another Shuron product. 


This choice reflects satisfaction with Shuron all the way from the 
examiner to the patient. And, satisfaction not only with Shuron 
products but with the policies, service, and understanding they represent. 


And it is this increasing choice—your choice—that has made 
Shuron the world’s largest organization devoted exclusively 
to serving the ophthalmic profession. 


SHURON OPTICAL COMPANY, INC. 


re 
A 
. 
store 


Titmus mm width 


. 
ge” 
. 
. 
*. 
*. 


Straight Top Multifocals 


6 - Order from your Titmus Independent Supplier 
OPICAL COMPANY, INC. - vA 
Manufacturers of Ophthalmic Lenses + Frames Sun Glasses 


Other sizes by Titmus are: Bifocals—20, 22 and 28 mm. 
Trifocals—22 and 28 with 6, 7 and 8 mm intermediate. 


SIZE 
satisfies most needs 


High Reflection Hard Coated Mirror; 
Reflects medium intensity light 
to patient, yet transmits the 
maximum back to the doctor. 
Easy removal for cleaning. 


> 


/ Full Aperture Mirror; Peephole 
| shadow eliminated; allows 
\._ clearer, more definite reflex. 


Sliding Cover over target for 
dynamic streak retinoscopy. 


/ Specially Designed New Bulb; 
‘ unusually long, narrow 
4 brilliant filament, concentric 
Side...one hand operation. : 4 with optical axis 
Streak can be varied from wide during rotation. 
band, to sharp narrow line. 
Concave or plane mirror effect. 
Separate Control rotates bulb; 
allows full 180° meridional 
coverage. 


Peephole Plate with 4mm, 2mm 
and Imm apertures. 


‘ 
NEW AO FUL-VUE Choice of Any AO Ful-Vue 
Cord or Battery Handle, 


STREAK 
RETINOSCOPE @ , 
Famous Ful-Vue Construction 


throughout. 


This new instrument by AO has 
no peer in streak retinoscopy. 
You will appreciate its accuracy... 
simplicity...efficiency... 
adaptability to the needs of the 
individual examination. 


New! Ful-Vue Diag- 
erican Optical 
scope available in 


Duraflex Cases, 
instrument Division «+ 


Buffalc 15, New York 
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No screws to back out 


Less service work 


Fewer patient complaints 


AO Red Dot Frames use a revolutionary new 
rivet fastener, called the Red Dot Unit, in their 
hinge assemblies. The outstanding feature of 
the Unit is a nylon sleeve which affords the 
exact amount of tightness in the frame hinges 
to prevent loose or ‘dropping’ temples. As we 
all know, loose temples have been one of the 
most irritating complaints of patients...a 


common cause of dissatisfaction. 


In tests of a Red Dot Frame, 20,000 temple 
movements failed to develop any appreciable 
looseness in the hinge. 


American Optical 


Assembly Machine 
fastens as well as 
removes Red Dot 

from 3, 5 and 7 


barrel hinges. 


a 
ae 

| 
| Pa 
4 
| 
in 
F 


For the doctor who must 
do his own dispensing... 


Master Styling Room Ensemble 


OPHTHALMIC EQUIPMENT AND FURNITURE 


@ Today's eye doctor must satisfy the growing demand of his patients for 
fashion, style and service. And at the same time, in the interest of more 
successful operation, he must increase his own efficiency. 


After several years of research and study under actual operating conditions, 
PROFESSIONAL Suite presents this matched line of equipment and furniture — 
specifically designed and engineered for the modern styling and dispensing 
rooms of modern doctors . . . sold in matched ensembles for large, medium 
and smaller offices. Individual pieces may also be purchased. 


For further information on color, wood selection and 
price, discuss PROFESSIONAL SUITE with your 
supplier or send for this illustrated catalog. 


Professional Suite, P.O. Box 66, Minneapolis, Minn. 


I'd like to take a look at your PROFESSIONAL SuITE catalog (no 
obligation, of course). Dept No. 96 


P.0. BOX 66 
MINNEAPOLIS, MINN. 
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ACCOMMODATIVE RESPONSES OF TOTALLY COLOR 
BLIND OBSERVERS* ° 


Gordon G. Heath? 
School of Optometry, University of California 
Berkeley, California 


INTRODUCTION 

Despite the extensive investigations of scores of researchers into 
the characteristics of the accommodative responses of the eye, the exact 
nature of the stimulus to accommodation and the identity of the recep 
tors involved in the act have not yet been established. 

Fincham has reported a remarkable series of experiments':* from 
which he concludes that accommodation is governed mainly by volun 
tary innervations to convergence which are initiated in order to fuse 
disparate images. In addition there are automatic or reflex accommo 
dation adjustments up to an amplitude of 2.0 to 2.5 diopters which are 
stimulated directly by the vergence of the light reaching the retina. The 
vergence of light can serve as an effective stimulus, he suggests, because 
of the aberrations of the eye and the directional sensitivity of the retina 
(the Stiles-Crawford effect). Fincham, then, believes that the receptors 
involved in reflex accommodation are cones, for the Stiles-Crawford 
effect is primarily a cone phenomenon. 

Campbell,* photographing the Purkinje-Sanson images while his 
subjects viewed a disc of light, determined the minimum luminance 
required to elicit the accommodation reflex for various sizes of discs. His 
results for very small discs were analogous to Ricco’s Law that at 
threshold the product of area and luminance is a constant, indicating 
that the accommodation threshold for small targets was simply a specific 
luminous flux. For a 1° disc the minimum luminance level corresponded 
to the foveal cone threshold. From these results Campbell has con 
cluded that the receptors involved in the accommodation reflex are the 
foveal cones. 


*The substance of this paper was presented before the First Western Regional Meeting 
of the American Academy of Optometry, Berkeley, California, April 11, 1954. From 
a thesis submitted in partial fulfillment of the requirements for the degree of Master 
of Science in Physiological Optics. For publication in the September, 1956. issue of 
the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 

FOptometrist. Fellow, American Academy of Optometry. Research Fellow, American 
Optometric Foundation. Now a member of faculty, Division of Optometry, Indiana 
University, Bloomington, Indiana. 
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Experiments of this nature bring to mind the closely related ques- 
tion regarding the receptors involved in pupillomotor activity. Reeves* 
and Crawford® found that during dark adaptation after exposure to 
bright light, the curre for pupillary dilatation bears strong resemblance 
to that for increasing retinal sensitivity, which suggests that both cones 
and rods are involved in pupillary activity. Brown and Page,* however, 
used the data of Reeves and of Crawford as well as their own results in 
concluding that pupil size relative to light stimulation is under control 
of fibers activated only by cones in the central portion of the retina. 

Nevertheless there is ample evidence that rods influence pupillary 
movements, as shown by numerous investigations of retinal sensitivity 
and spectral visibility in light- and dark-adapted eyes, using pupillary 
size as a measure of sensitivity.’-“'° Further proof was shown by Abels- 
dorff and Feilchenfeld'' who evoked the pupillary reflex by stimulation 
of the dark adapted eye by a large area containing a blacked-out center. 
In addition, two other investigations are sometimes cited as proof that 
rods may initiate and control pupillary activity. In these, Engelking’? 
and Hess'* demonstrated that the pupils of totally color blind subjects 
constricted and dilated, although more slowly than in the normal. 
Classical interpretation of typical total color blindness has held that 
such subjects possess essentially pure rod retinas, so it seemed evident 
that pupillary activity of achromates must necessarily be initiated and 
controlled by rod activity. 

It has recently been proposed, however, that the retina of the aver- 
age typical achromate probably contains a normal number of functional 
cones, as well as rods, and considerable evidence has been amassed in 
support of this view.'* It seemed worthwhile then, because of its 
bearing on this hypothesis, to investigate the accommodative reactions 
of totally color blind subjects. The conclusions of Fincham and 
Campbell would suggest that a subject with a pure rod retina would 
be unable to accommodate reflexly because of the absence or non-func- 
tioning of the cones which they feel are necessary for initiation of accom- 
modative adjustments. 

APPARATUS AND PROCEDURES 
Response Measurements 

The apparatus is shown schematically in Figure 1. Accommoda- 
tive responses were measured by means of a coincidence optometer 
(modified from that described by Fry'®) mounted on one arm of « 
recording haploscope.* The optometer system presented to the observer 


° The secording mechanism of this haploscope was designed and constructed by Dr. 
Robert F. Harrigan with funds granted by the American Academy of Optometry. 
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Badal Optometer 


Fig. 1. Plen view of the optical systems mounted on one arm of the haploscope. The 
Snellen chart of the Badal Optometer system, serving as a stimulus to accommodation, 
retained a constant angular subtense at the eye for all settings. Accommodative responses 
were determined by adjusting the position of the coincidence optometer until the double 
images of the slit were vertically aligned. The Badal optometer sould be removed to 
permit the use of other targets at various distances. Coincidence optometer is at lower 
right. 

two lines of light, one higher than the other, and utilized Scheiner's 
principle in that the bundle of rays which formed one of these lines 
passed through a single small area of the pupil near one edge, while the 
bundle which formed the other line was restricted to a correspondingly 
small area near the other side of the pupil. The observer, fixating a 
stimulus target through a half-silvered mirror, saw reflected in the mirror 
an upper and a lower vertical line, each apparently superimposed on 
the target. He placed these lines in vernier alignment by altering the 
distance of the coincidence optometer from his eye. The optical dis- 
tance of the front slit of the optometer then corresponded precisely to 
the distance for which his eye was accommodated.* The setting of the 


*Strictly speaking, the front slit of the optometer could be considered to be conjugate 

to the ret na under these conditions only if (a) the eye had no spherical aberration, 
or (b) the refractive power of the eye, ‘‘averaged’’ over the whole pupil. corre 
sponded to that measured through the two small pupillary areas containing the 
measuring beams 
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oplometer was recorded automatically on a Selsyn-driven revolving 
drum 

The light in the coincidence optometer remained off except when a 
telegraph key was depressed by the observer. This allowed the subject 
to give full attention to the stimulus target and obviated any tendency 
to accommodate for the lines of the coincidence target. 
Accommodative Stimult 

The stimulus to accommodatian could be presented and changed 
in three different ways. 

(1) A Badal optometer system,'® also diagrammed in Figure 1, 
containing a transilluminated reduced Snellen chart, could be mounted 
on the haploscope directly in front of either eye. Such a system had the 
advantage of allowing a continuous alteration of the stimulus from 0 
to 6.25 D. while the target retained a constant angular subtense at the 
eye. Also, since the system was attached to the haploscope, the line 
images of the coincidence target always appeared centered on the stimulus 
target and needed no lateral readjustment as the stimulus was altered. 
luminance of the target, measured with a Luckiesh-Taylor Brightness 
Meter, was usually fixed at 18 foot-Lamberts, but could be altered by 
means of a rheostat or by placing Wratten neutral density filters over 
the front of the optometer. 

(2) A Snellen chart or similar target was placed at various dis- 
tances, from the observer. An optical bench in front of the haploscope 
carridd*such targets to a maximum distance of 145 cm. For greater 
distances, targets were suspended from a movable stand. This method 
had the advantage of allowing binocular observation of the target, if 
desired, although monocular observation was used in all but a few 
trials. Jn, either case this method provided an awareness of the optical 
distance of the target which was not present in the Badal optometer 
situation. 

(3) With a target placed a fixed distance from the eye, or 
with a given setting of the Badal optometer target, the stimulus to 
accommodation could be altered by placing concave or convex lenses in 
the lens cells of the haploscope. 

SUBJECTS 

The three observers used in this study, J.B., age 28, W.C., age 
20. and J.C., age 37, were examined in the Color Test Laboratory of 
the School of Optometry and diagnosed as typical achromates. Each 
had a maximum visual acuity of approximately 20/200, which is char- 
acteristic of typical total color blindness. Each was completely unable 
to discriminate chromaticities, was easily dazzled by lights that did not 


| 
460 


ACCOMMODATION IN THE COLOR BLIND—HEATH 


appear excessively bright to a normal observer, and had varying degrees 
of nonpendular nystagmus which became more marked when attempting 
to fixate small targets. In none of the three could a central scotoma be 
demonstrated on the tangent screen. They were refracted by the writer 
and trial lenses representing their corrections were placed in the lens 
cells of the haploscope. 
RESULTS 

The results of the various experiments are presented graphically 
in Figure 2, where the ordinate values represent the accommodative 
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Fig. 2. Accommodative response of three totally color blind observers with visual 
acuities of 20/200. Methods of presenting and changing stimuli are indicated on each 
graph 


response to the stimuli indicated on the abscissa. The diagonal line in 
each graph is the “unit ratio line,"’'? and indicates exact agreement 
between the focus of the observer's eye and the position of the stimulus 
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ACCOMMODATION IN 


target. Points above the line indicate over-accommodation and those 
below, under-accommodation. Plotted points represent the mean value 
of the recorded responses (at least three) for that stimulus level. 

In general it can be seen that these subjects were quite unresponsive 
to changes in the stimulus, behaving much of the time as though they 
were very nearly completely presbyopic. This was particularly true 
with purely optical changes of the stimulus, as with the Badal optometer 
or with lenses and a fixed target. W.C. showed evidence of an orderly 
increase of accommodation through one series of increasing stimuli on 
the Badal optometer, although the total change was of considerably 
lesser amount than normal, but even this largely disappeared when the 
order of presentation of stimuli was reversed immediately following 
completion of the increasing series. A similar series with progressively 
increasing stimuli taken two weeks later showed only a faint suggestion 
of an orderly change of accommodation in response to the higher values 
of stimulus. 

More surprising than the lack of response, however, was the level 
at which the subjects’ accommodation appeared to be fixed—from 1.75 
to about 4.00 D.—as though the subjects were not only presbyopic, 
but myopic as well. The amount of the ‘‘myopia” appeared to be 
subject to considerable variation over a period of time, although it 
seemed to remain fairly constant throughout a single series of measure- 
ments. For example, J.B. appeared to be myopic by about 1.75 to 
2.50 D. throughout three series of measurements taken on one day, 
yet two weeks later another series of measurements yielded a value of 
approximately 4.00 D. 

Individual difference became more apparent in the experiments in 
which the physical distance of the target was varied. W.C. responded 
in this situation with a total change of accommodation resembling 
that of the normal, although very much more erratic and of somewhat 
smaller total amplitude. Nevertheless his data reveal a very respectable 
attempt to follow changes in target distance with changes in accommo- 
dation. J.C., on the other hand, showed practically no more systematic 
response than he did to lens changes, despite frequent requests by the 
experimenter to read the smallest letters he could resolve and, especially 
with the higher stimuli, reminders that the target was very close to 
him. He was also allowed to reach out and touch the target in an 
effort to elicit a change in accommodation, but all such devices (which 
were not employed with the other two subjects) failed. 

An interesting reaction was obtained from J.B. during monocular 
For changes in target distance from 3.1 m 


observation of the target 
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to 40 cm. his changes in accommodation were of perfectly normal 
amounts, i.e., for changes in the stimulus over a range of 2.2 D. he 
showed very orderly changes of his accommodation in the amount of 
1.75 D. Such a response was most unexpected, however, since it only 
served to maintain a constant relative myopia over this range, that is, 
an over-accommodation of about 2.5 D. for all targets presented at 
these distances. Reaching a maximum response of 5.05 D. at a stimulus 
level of 2.50 D., J.B. gave decreased responses to targets placed nearer 
than 40 cm., as though he could no longer attain the excessively high 
level of accommodation demanded, and so just “gave up.” 

DISCUSSION 

The lack of response to optical changes of accommodative stimuli 
exhibited by these three totally color blind subjects, together with their 
greater ability to respond to actual changes in target distance, at first 
glance lends support to the theories of Fincham and Campbell regarding 
accommodative control, and may seem to refute the Walls-Heath 
hypothesis that typical achromates possess cones as well as rods. The 
unexpected finding of a considerably myopic positioning of accommoda 
tion, however, suggests an alternative interpretation of the results and 
a further line of investigation. 

Luckiesh and Moss devised a ‘‘sensitometric method of refraction”’ 
to permit the determination of the “‘best”’ spherical correction without 
stimulating accommodation.'*:'* Their technique required the subject 
to observe binocularly a blurred line at distance while the luminance 
of the test field and the contrast of a special target were increased until 
the target became visible. With 100 subjects they found the correction 
for ‘maximum visibility’’ to be an average of 0.75 D. more negative 
than the correction determined by usual clinical refracting procedures.” 
Reese?! repeated this work on 25 subjects using monocular observation 
and found an average difference of 1.00 D., also in the direction of 
“myopia.” 

Reese and Fry** measured the refractive states of 12 subjects as 
they were increasingly fogged with plus lenses. One subject showed an 
apparent increase in hypermetropia, others showed no change in refrac 
tion, but several revealed a change toward myopia as they were fogged 

Whiteside?" recently measured the refractive state of a number of 
observers as they viewed a ‘‘bright and empty visual field,"’ and found 
an average of 1.16 D. of accommodation even with profonged viewing 


and instructions to “‘relax’’ accommodation or “‘look at distance.’ 
Similar results were obtained by the present author when extremely 
blurred targets were presented,** even though the dioptric value of the 
stimulus was altered over a considerable range. 
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I he ‘myopia’ revealed in these investigations was produced when 


resolvable detail in the visual field was blurred out or otherwise removed. 
Under these conditions, with no finely-detailed distant target to hold 
accommodation at its minimum level, the refractive state showed an 
increase in power—a relative myopia. The subjects of the present inves 
ligation, viewing targets which were ‘‘blurred’’ by their low visual 
acuities (20/200) likewise demonstrated myopic refractive states. ‘Ihe 
inability of these subjects to respond to changes in the stimulus might 
then be an expected consequence of the low acuity which produced the 
apparent myopia. Every refractionist 1s familiar with the insensitivity 
of subnormal vision patients to lens changes of as much as one or two 
diopters. It would indeed be surprising to find an effective and precise 
focussing mechanism operative in persons capable of no better than 
20/200 vision, for such a mechanism would serve little purpose 

It is concluded then that the increased refraction and the near 
absence of reflex accommodation in the totally color blind subyecis of 
the present investigation were unrelated to the presence or absence of 
foveal or retinal cones. Instead, they were consequences of the low 
visual acuity (also unrelated to the presence or absence of cones'*) which 


characteristically accompanies total color blindness 
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ERRATA 


THE EFFECTS OF ERRORS OF REFRACTION ON 
VISUAL ACUITY 


J. H. Prince and Glenn A. Fry 


The following errors need to be corrected in the paper which 
appeared under this title in the July, 1956, issue of this journal 


Equation (4) on page 359 should appear as follows 


N. 


On the line under the equation ‘“‘were’’ should be ‘‘where.”’ 
On line 25 of page 360 N should be N, 
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TREATMENT AND RESULTS WITH STRABISMIC 
PATIENTS* 


John Zettelt 


Cincinnati, Ohio 


In the following case reports an attempt has been made to select 
representatives of some of the most common types of concomitant 
strabismus. Any discussion of the refractive findings that do not have 
a bearing on the case, such as the ophthalmoscopic or ophthalmometric 
findings, have been purposely omitted 

Ihe first patient to be reported on, a fifty year old woman, called 
at the office with an occluder over her left eye and complained of diplopia 
when the occluder was removed. She reported that the condition had 
started three months before with a pain in the left side of her head one 
night and that on awakening the next morning she was seeing double 
She immediately went to her family physician who in turn, sent her io 
the hospital for observation and tests. After two weeks she was sent 
home and was told that nothing could be found which may have caused 
the condition. She was then referred to an ophthalmalogist, who 
refracted her, changed her prescription and told her to wear a patch 
over her left eye. This she did for three months and, according to her 
discription, had worked herself into a state of near collapse 

It required about two hours to examine this patient and the fol 
lowing findings resulted 

Subjective refraction 

O.D. +3.00 D. sph. = 2.00 D. cyl. axis 165 
O.S. +4.00 D. sph. — 1.75 D. cyl. axis 170 

Her heterotropia measured; left hypertropia 184; and exotropia 
104. The pupillary reflexes were normal and the rotation limits of 
each eye were normal in every direction. The form and color fields were 
also normal. Her optical prescription was put into a trial frame with 
full prism for the correction of the diplopia. At first her reaction was 
to fight fusion much as a person with horror fusionalis but after about 
ten minutes she began to relax and see singly and it was even possible 
for the examiner to take the ductions and to determine the limits of 
fusion. Although these were low, the patient could fuse with 124 
base-down and 73 base-in prism. The prescription was ordered for 
her glasses in the following manner: 


*Read before the annual meeting of the American Academy of Optometry. Section on 
Orthoptics. Chicago. Hlinois, December 12, 1955. For publication in the September 
1956, issue of the AMPRICAN JOURNAL OF OPTOMETRY AND ARCHIVES OI 
AMERICAN ACADPMY OF OPTOMETRY 

fOptometrist. Fellow, American Academy of Optometry 
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O.D. +-3.00 D. sph. = —2.00 D. cyl. axis 165 = 4A base-in 
24 base-up 
O.S. +-4.00 D. sph. = 1.75 D. cyl. axis 170 ~ 3A base-in 
104 base-down. 

Add. O.U. +-1.75 D. sph 

When the patient first put on the prismatic correction she was very 
confused. This passed away quickly. She was allowed to wear the 
correction for about thirty minutes and then was given orthoptics in 
the following manner. The rotoscope with the ‘pumpkin’ as target 
was set at the orthophoric position and allowed to rotate in a small circle 
for three minutes and then stopped long enough to measure the base-out 
ductions. This was done every three minutes for twelve minutes. The 
average duction taken in this manner was 10A to break and OA to 
recovery. She was then given ten minutes training at the stereomotivator 
with the ‘‘rabbit-and-ring’’ test and was able to preceive the float of the 
ring from the very first. The next instrument used was the stereorth 
opter which was used in the same way as the rotoscope. The target 
was one in which fusion could be made certain of and also a part of 
it indicated stereopsis. She was able to see it normally at the orthophoric 
setting with complete fusion and depth of perception 

After completing the treatment her visual skills were taken. The 
results indicated that her vertical balance was not normal, the stereopsis 
was about 40%, the visual efficiency of the right eye 90%, and the 
left eye 70%. These tests, as well as the visual training, were done 
with her glasses in place; consequently, it was expected that her vertical 
balance would still be abnormal because of her under-correction 

The same type of treatment was given this patient twice a week 
for 24 treatment periods during which time her average base-out duc 
tions improved to 30A to break, and 154 to recovery. Also as measured 
by the visual skills tests the visual efficiency of O.S. improved to 90%, 
and the stereopsis to about 80%. She still indicated some vertical 
imbalance, but not enough to have diplopia at any time. It took this 
patient about two weeks to fully adjust to the correction at the end of 
which time she reported complete comfort and confidence in her move 
ments. This patient was dismissed over one year ago but has returned 
every three months for post-refractions. There has been little or no 
change in her muscle balance or prescription since her treatments were 
completed and she reports comfort 

A similar case is that of a woman of 70 who had been wearing 
184 base-out divided equally before the eyes. She has been wearing 


these prisms for over twenty years with no appreciable change Her 
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findings still indicate about 64 of uncorrected esophoria, with the base-in 
to break, 64 and the recovery, 14. She has 90% steropsis and the V.A. 
is 20/25 O.U. She too is comfortable 

Still another case of this type is a woman, age 60. She had 
diplopia for two years with no relief except when wearing an occluder. 
Her final correction was almost the same as the first patient and the 
orthoptics given were almost identical. Four months of orthoptic treat- 
ment and using her prismatic correction enabled this patient to have 
good stereopsis 

In the writer's practice are other cases which could be presented in 
which the degree of prism required for fusion did not vary, even after 
a year or more of use, but this must not always be expected. In other 
cases as time passes and orthoptics are given, a reduction in the amount 
of prism originally prescribed must be made 

A good example of a periodic exotrope was a gir!, age 12, whose 
parents reported that her left eye turned out occasionally. They had 
noticed this condition for the past six or seven years but had done 
nothing because they thought she would out-grow it. Her limit of 
rotations monocularly were normal. Her pupillary reflexes were good 
and the cover test indicated that she was a monolateral exotrope with 
the right eye as her fixating eye and her visual acuity 20/20 O.U. 
Neither the refraction nor history gave any clue as to why she was an 
exotrope, as no correction was indicated, and there was no one known 
in her family with this anomaly and it could not be connected with 
any illness or injury. The angle of squint as measured on the synop- 
tophore was about 304 prism diopters. No subjective angle could be 
recorded as she continued to suppress with the left eye. 

Ihe following is the orthoptic routine used with this patient. 
She was given 20 minutes at the rotoscope with the “‘bird-and-cage’’ as 
targets, set at the objective angle of squint. Five minutes were allowed 
with a slow alternate flash, five minutes with a flash on the right eye 
only and ten minutes without any flash. It was explained to the patient 
that she should see both the bird and the cage at the same time and 
should see the bird in the cage during the period when the flash was 
eliminated. 

Next a small metronoscope was used with a bar separator so 


placed that the patient would have to alternate with each eye in order 
to read the printed material. A + 1.00 D. sph. was placed before the left 
eye and a——1.50 D. sph. before the right eye. This served two purposes, 
accommodative rock and alternate fixation. The time taken at this part 
of the treatment was just the time it took to run one roll of reading 
material or about 10 minutes. 
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As a third portion of her treatment, the synoptophore was used 
and while viewing the targets, the angle was changed gradually by the 
patient from zero position toward the base-in and back, and at the 
same time the targets were flashed on and off simultaneously and alter 
nately for a period of about ten minutes. The patient was instructed 
to keep looking for the second target which she should be seeing when 
both lights were on 

After two weeks of this procedure, at three periods each week, of 
forty minutes each, and using the instrument techniques each time as 
described the suppression was completely broken up. Within another 
week stereoptic binocular vision was possible and fairly well established 
at about 304 base-in on the synoptophore. This was her subjective 
angle of squint 

At this time the flash was eliminated when using the two amblyo 
scopic type instruments, but the procedure was kept the same with the 
metronoscope. A regular base-out training program was begun with 
ihe rotoscope by setting the instrument first at 304 base-in, and then 
measuring the base-out to break and recovery, every three minutes, for 
a total period of 18 minutes. Each subsequent three minute period was 
given with the instrument set at the recovery point of the time before 
Various targets were used but always one in which binocular vision 
could be assured 

When using the synoptophore the patient was given the same 
type of target as with the rotoscope and allowed to operate the instru 
ment herself by rotating the arms slowly in the base-out direction until 
the target broke and then back to the recovery point. She was allowed 
to continue this for 15 minutes. At the end of one month, with three 
treatments each week, the patient measured an average of 104 base-out 
to break and 104 base-in to recovery. At this time the treatment was 
altered by shortening the rotoscope training to 12 minutes and the 
stereoscope added to the treatment and was used with the A.N. or pointer 
series of cards. It was very difficult for at least two weeks for the patient 
to perform this exercise properly as her hand and eye co-ordination was 
very poor. Within three weeks however, she was able to do this almost 
without error 

The orthoptics were continued for another two months as out 
lined before, using the rotoscope, synoptophore, stereoscope and metrono 
scope and at the end of this time she was again refracted. ‘The patient 
had no refractive error, and she had from four to six degrees of exo 
phoria. The base-out ductions were 204 to break and 5A to recovery 
The parents commented that for the last two months they had not seen 


a re-occurrence of the visual axis deviation 
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Ihe patient was dismissed at this time and was not seen until six 
years later at which time her findings were almost the same as at the 
end of the treatments 

Ihe next case is that of a boy, age 13, who had no hereditary 
background as the cause of his squint and who had no previous correc- 
tion, Operation, or treatments to correct his difficulty. His parents 
reported that he had had encephalitis at age 3 and that they noticed his 
right eye deviating slightly afterwards. His pupillary reaction was 
normal, both direct and consensual, and there was no evidence of 


paralysis of any of the extra-ocular muscles. He was a monolateral 


exotrope of about 104 with 5A of left hypertropia with the subjective 
and objective angles of squint measuring the same, using the synop- 
tophore. His left eye was his dominant eye 

A graph of the central visual area was taken using the perimeter 
with the tangent screen attachment to plot the central field of the 
right eye. A haploscopic mirror was used to cover the left eye and to 
hold the target to be viewed with the left eye while the right eye was 
being plotted. ‘The graph showed a suppression area directly over the 
foveal area about 4° in diameter. This was taken with the left eye 
fixating and the haploscopic attachment set at the angle of squint. It 
should be stated also that the blind spot was also plotted to assure the 
position of the fovea 

I his suppression area was total for the entire visual area of the 
right eye as far as 1° and 2° test objects were concerned. A 3° test 
object had to be used in order for the patient to perceive any movement 
in the field. Yet, with his left eye occluded, the field of the right eye 
was normal and the visual acuity 20/20 

Ihe visual training procedure used with this patient was almost 
the same as that with the former one except that the stereorthoptor was 
used instead of the synoptophore. The frequency of the treatment were 
three each week. From the beginning the patient used 44 of vertical 
correction constantly 

After three weeks of orthoptic treatment and the wearing of his 
correction the skill tests indicated that the patient could now see binocu 
larly but still showed considerable underconvergence. A small degree of 
vertical imbalance was still present and it was possible to measure the 
visual efficiency of each eye at distance and near without covering the 
opposite eye. At this time he could not get stereopsis 

Two additional weeks with the same orthoptic techniques which 
consisted of the rotoscope, stereorthopter, and the metronoscope. fitted 
with the alternate fixation and accommodation rock device, made it 
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possible for the patient to achieve stereopsis. As soon as this occurred 


the targets in the rotoscope and stereorthopter were changed to stereo 
scopic targets and the stereoscope with the A.N. series of cards was added 
to the treatment. It took two weeks for the patient to do this exercise 
without error. When checked with the visual skills again he performed 
the stereopsis test without error. 

In the next two months all signs of suppression disappeared and 
his lateral phoria measured from 44 to 8A exophoria. His base-out 
ductions were improved from an average break of 64 and recovery zero, 
to an average break of 304 and recovery of 20A. 

At the end of this time it was possible for the patient to perform 
the visual skills almost normally with all of the tests registering at the 
expected level except for the lateral measurement for distance which 
fell in the doubtful column on the underconvergence side 

The improvement this patient made was not only visual; even his 
personality improved and he was doing much better work in school 
Because of the desire of the parents it was decided to alter the visual train 
ing to attempt to improve his speed of mental interpretation and com 
prehension along with some remedial reading which was started by his 
teacher. His treatment was changed accordingly, the tachistascope being 
substituted for the stereorthopter and the alternate fixation device 
removed from the metronoscope so that this instrument could be used 
as a reading training device 

In the three months that followed, his base-out duction improved 
to a break of 404 and recovery of 254. With the tachistascope he was 
at first able to read three numbers in one-tenth of a second and this 
improved to six numbers in 1/100 of a second. The teacher reported 
that he was now doing much better than average in reading and his 
grades improved from a high “‘D” to a “‘B.”’ 

The patient was then dismissed and was not seen until a year 
later. At this time he measured —0.75 D. myopia with 4A exophoria 
and 44 left hyperphoria. He was fitted with the correction for the 
myopia and again for his vertical imbalance. The skills taken with this 
correction were the same as a year before 

The next case is that of a monolateral exotrope, age 10, who used 
her right eye as the dominant eye. When refracted, she was emmetropic, 
the visual acuity was 20/20 with each eye, and her subjective and objec 
tive angles of squint were each 204. With a 3.00 D. sph., lens over 
each eye, her angle of squint measured 6A exotropia. She was fitted 
with this correction and was advised to wear it constantly and to 
come in twice each week for visual training 
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A typical base-out orthoptic program was begun using the roto 
ope for fifteen minutes and measuring the base-out to break and to 
recovery every three minutes; the stereorthopter for fifteen minutes 
ith the same procedure as with the rotoscope; and, the stereomot 
vator with the “rabbit-and-ring’” target for ten minutes 
After two weeks the patient was able to get good binocular per 
ception, and after three weeks about 90% stereopsis. The treatment 
procedure was varied by shortening the time on each of the other instru 
ments by three minutes and adding the sterescope with the A.N. series 
and jump duction cards to the routine. This was continued for five 


weeks more and then she was dismissed but told to continue to wear 


her glasses constantly 

One year later this patient was re-examined and still had no refrac 
tive error. Her vision was still 20/20 with or without her glasses, her 
phoria was 44 exophoria and her base-out to break was 204 with 


»4 diopters to recovery. As before, these findings were taken with the 
correction in place 

It was decided, since her ductions were moderately high, to change 
the correction she was wearing to 2.00 D. sph. O.U. The visual 
skills were taken with this correction and indicated that she still had 
very good stereopsis 

Base-out training was again begun and given once each week for 
a period of two months in an effort to build up the convergence reserve 
and improve fusion. This was successful as the average of the breaks 
and recoveries, measured on the rotoscope and the stereorthopter at the 
end of the two months measured 254 to break and 104 to recovery 
with 64 exophoria at distance with the new correction. The same 
treatment procedure was used as before 

A year later the patient had 44 exophoria at distance with the 
base out findings still as high as before with the 2.00 D. sph., cor 
rection. With 1.00 D. sph., O.U., she had 84 exophoria and her 
base-out ductions were 64 to break, and 4A to recovery at distance, 
and at near, 64 exophoria with a break of 144 and recovery of 
4\ base-out. With these findings in mind her correction was changed 
to 1.00 D. sph. O.U., and she was advised to wear it constantly 
and return every three months 

Ihe following strabismic cases will be discussed together because 
they were both age 11 and were periodic exotropes with about 124 
right hypertropia as measured with the synoptophore. The refractive 
error was negligible and both sets of parents complained that at times 


the left eye of each child would move to the side 
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The same treatment procedure was used on both patients. They 
were given binocular fusion targets with the synoptophore and after 
fusion took place the vertical prism was reduced to the minimum amount 
which would enable the patient to maintain fusion. They were then 
told to slowly move the arms of the instrument in the base-out direc 
tion until the target broke and then back until it fused again. ‘This 
was done continuously for a period of ten minutes and attempts were 
made at intervals to reduce the amount of vertical prism necessary for 
fusion without affecting the base-out findings. This final vertical meas 
urement was used as the setting of the rotoscope and stereorthopter 
when these instruments were used during the treatment period 

With both patients, a base-out training procedure was used as 
described before with the patients using corrective prisms for general 
wear. 

Three treatments each week were given for three months before 
the eyes could maintain fusion with the instruments in the orthophori 
position while wearing their corrections. In five months they could 
fuse with a reserve of 154 to break and 5A to recovery 

A year after the dismissal of these patients, one was re-examined 
and the findings were as follows: No refractive error; 114 exophoria 
the ductions were 104 to L ak and 4A to recovery base-out, and the 
vertical phoria measured 4A right hyperphoria 

Since this patient could not return for additional treatments, his 
permanent correction was changed to 34 base-down, O.D. and 3A 
base-in O.S. After wearing the correction for one month his visual 
skills were taken. These were normal 

Three reports of esotropia will be given. The same general proce 
dure was used with all of these patients as far as the actual training was 
concerned; namely, the measuring and establishment of binocular vision 
at the objective angle of squint with the synoptophore and then the 
setting of these measurements, when possible, on the rotoscope and 
the stereorthopter. The difference with the esotropes was that the 
base-in ductions were taken every three minutes for the period of fifteen 
minutes instead of the base-out as was done with the exotropes when 
using the haploscopic type of instruments. It should be emphasized 
also that as soon as the steroptic target could be substituted for the regu 
lar binocular ones this was done, to build and establish a higher level 
of fusion and binocular vision 

Also when working on esotropes better results were obtained when 


emphasis was placed on fusion training Therefore the stereoscope, the 
tele-eye-trainer, and the stereomotivator were used during almost every 
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training session and when necessary, compensating prisms were used 
with these instruments to give binocular vision 

Ihe first case of esotropia to be reviewed was first examined when 
she was three years okd. She had a monolateral squint of about 204 
and used her right eye as her dominant eye. Her refraction was +0.50 
LD. sph. O.U. and the cover test readily indicated her condition. She 


did a great deal of crayon coloring and looking at books and spent 
most of her time playing indoors. She was fitted with +-1.25 D. sph 


lenses to be worn constantly when not playing out of doors. Because 
of her age no orthoptics were prescribed at this time but she was 
checked regularly every month. Pictures projected on a screen at 6 m 
served as the fixation object during retinoscopy. By the third visit 
she had lost all fear of the instruments and her phoria and ductions at 
distance measured about 183 esotropia with a break of 104 and 
recovery of 144 base-in. The time between checkups was lengthened 
to two months and this was done regularly for two years. At the end 
of this time her esotropia was 144 with the base-in findings, zero to 
break and 84 to recover. Visual skills were also taken with the 
following results; considerable over-convergence at the far and near 
point, difficulty in fusing, visual efficiency O.D. 90%, and O.S. 40%, 
and, no stereopsis 

Visual training was given twice each week using base-in prisms 
and fusion training. The visual skills were recorded every three treat- 
ments and at the end of three months they still indicated the over 
convergence, but somewhat less. Fusion was much easier, visual efficiency 
was O.D. 100% , and O.S. 60%, and the stereopsis about 60%. Her 
refraction had not changed and the same instructions were given in 
regards to wearing her correction which was changed to a +1.00 D 
sph. O.U. This correction was worn during the treatments, but not 
when the visual skills were taken 

One year later the same procedure was repeated and every year 
thereafter for the next eight years, the only change being that she was 
told to only wear her correction for close work and the visual training 
was given each time for six weeks’ period, once each week 

Her visual skills continued to show a steady improvement and at 
the last checkup, which was in 1955, all but two of the findings fell 
inside of the expected column. These were the first two lateral imbal 
ince findings, and they fell in the doubtful area 

Ihe next case is of a boy, age 9, who was a monolateral esotrope 
of 354 and used his left eye as the dominant eye. He was examined in 
August, 1949, and was found to be +2.75 D. hyperopic O.U. with 
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visual acuity 20/40 in each eye. The angle of imbalance was measured 
without the correction and was the objective angle. It was not possible 
at this time to get subjective findings. The parents said that they had 
noticed the condition for the past four years and no cause of the con 
dition could be traced. 

The patient was fitted with O.U. +2.75 D. sph. with a 4+-1.00 
LD. sph. add for near work and was told to wear the glasses constantly. 
‘Treatments were given three times each week for a period of six months 
in much the same manner as described before. At the end of this time 
his esotropia was 204 subjectively. The base-in ductions were 44 to 
break and —-16A to recovery. He had gross stereopsis on the stereomo 
tivator but not with the skills. The visual acuity was now 20/30 
O.U. He was dismissed at this time 

A year later he was again examined. His refraction was now 
+-3.25 D. sph. O.U., the imbalance was 203 esotropia, and the base-in 
ductions at distance were -—6A base-in to break and 160A to recovery 
The correction was changed to +3.25 D. sph., with 24 base-out O.U 
without the bifocal addition. He was again given orthoptic training 
for a period of two months and then dismissed. Although he showed 
very little improvement at the end of this training session, the parents 
did report that his eyes very seldom turned in, unless the glasses were 
not worn. This was in the spring of 1951 

He was examined again in each year for a four year period with 
treatments being given for a period of six weeks each year. His refractive 
correction has remained the same but his imbalance has reduced to 
164 esophoria. There seems to be no recurrence of the tropia as long as 
the correction is worn, his visual acuity is 20/20 O.U., and the duc 
tions were 8A to break and —-6A to recovery 

The final report is of a girl, four years old who was first examined 


in the spring of 1951. The retinoscope indicated that a 4+-1.50 D. sph 


correction would be needed for each eye. She was about a 454 mono 
lateral esotrope and used her right eye as her dominant eye. The squint 
had first been noticed at age two but nothing had been done about it 
No cause of the condition could be found. Her visual acuity was 
20/25 O.D. and 20/60 O'S. and it was not possible for her to see 
simultaneously. 

No visual training was suggested but the possibility of an oper 
ation to help correct the difficulty was discussed with the parents 

She was fitted with the O.U. +1.50 D. sph. as a correction for 
constant wear and told to return each month for re-examination. In 
addition the nasal half of each lens was frosted with the opaque area 
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extending to a point midway between the limbus and the nasal edge 
of the pupil when the eyes were fixating an object directly in front 
After wearing this correction one year it was possible to measure the 
subjective angle of squint on the synotophore and the visual acuity had 
improved to 20/40 O.'S. The subjective and objective angles were the 
same at 354 esotropia taken with the correction in place. It was possible 
for her to fuse at this angle 

At this time surgery was advised to correct at least a part of her 
esotropia. This was done and three months afterward she was again 
checked. The angle of imbalance now measured 204 esotropia. Because 
of the reduction in the angle of squint, the nasal frosts were removed 
from her glasses, and the patient was advised to wear the same correction 
constantly. ‘Treatments were given for four months twice each week 
and then to one each week for the next four months 

During the training she made steady progress and after eight 
months she was able to maintain binocular vision and stereopsis at the 
siereoscope without compensating prism and on the amblyoscope type 
treatment instruments when set at orthophoria. Her average base-in 
ductions were 104 to break and 64 to recovery. Her visual acuity 
was now O.D. 20/20 and O.S. 20/30 

[his patient was again examined after one year. The parents 
stated that the left eye was beginning to turn in slightly when she was 
tired. ‘Lhe examination revealed about the same refractive error, but 
the imbalance measured 224. She was again referred for an operation 
and as before was checked three months later. The esophoria was then 
124 with the base-in to break of 44 and the recovery 4A. Visual 
training was again prescribed and 1s still in the process of being given 
once a week. In October, 1955, her V.A. was 20/20 O.U., with 104 


esotre 


612 ENQUIRER BLDG 


INCINNATI, OHIO 


— 

476 


THE RELATIONSHIP BETWEEN PERCEIVED SIZE AND 
PERCEIVED DISTANCE IN THE PERIPHERY * 


Glenn A. 
School of Optometry, The Ohio State University 
Columbus, Ohio 


In this paper an x, y, z system of coordinates is used to designate 
the positions of objects in both visual and physical space (See Figure | ). 
The x, y plane represents the plane of regard. The origin S lies at the 
midpoint of the line connecting the centers of the two entrance pupils, 
and the x axis passes through the point of convergence of the primary 
lines of sight. 


It has been shown in a previous paper' 


that the distance of peri 
pheral objects in the plane of regard is overestimated with respect to 
objects in the center of the field. This overestimation of distance is 
essential in helping peripheral objects appear to maintain a constant fore 
and aft dimension as they move in a fore and aft direction 
It is proposed as the major claim of the present paper that the dis 

tance of a peripheral object is overestimated the same in the x, z plane 
as in the plane of regard.t ‘This permits a spherical or plane surface 
normal to the x axis to appear to have the same curvature in the vertical 
meridian as in the horizontal meridian. As a matter of fact one can go 
one step further and say that the same thing happens in all meridians 
If we let » represent angular displacement from the x axis measured at 
S, the amount of overestimation of the distance of a peripheral object 
can be expressed as follows: 

p p / COS p (1) 
where p is the physical distance and »’ is the perceived distance from S 

On the premise that perceived linear size is proportional to per 

ceived distance, one would expect an overestimation of linear size. It is 
proposed however that a person learns to compensate this effect by under 
estimating the angular size of a peripheral object 


*Submitted on June 6, 1956, for publication in the September, 1956, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OP OPTOMETRY 

tOptometrist. Ph.D., Director of School. Fellow, American Academy of Optometry 
tThe binocular parallax of an object in the x, y plane varies with the angular dis 
placement from the x axis, and it is on this account that the distance has to be over 
estimated in order for the object to have a constant perceived size in a fore and aft 
direction. However, in the x, z plane the binocular parallax is not affected by angular 
displacement from the x axis, and it is not necessary to overestimate the distance to 
keep the perceived size constant in the fore and aft direction. As a matter of fact 
overestimating the distance will cause an object in the x, z plane to appear to shrink 
in the fore and aft direction as it moves away from the observer. In spite of this 
it is claimed that an observer does overestimate the distance in order to give a plane 
or spherical surface normal to the x axis the same perceived curvature in the vertical 
meridian as in the horizontal meridian 
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FIG | 
lig. |. The x, y. z coordinate system for specifying the location of objects in physical 


ind visual space 


In Figure |, dw represents the angular width of an object in a radial 
direction and dm represents its linear width 
dm 
(2) 
p 
If dy’ represents the perceived angular width and dm’ the perceived 


linear width, 


dm’ 
dp’ (3) 
, 
In order that 
dm’ dm (4) 


it must follow that 
dy’ p 
cOS p (5) 
, 
du 
and hence which when integrated gives 
SIn (6) 


where »’ is expressed in radians 


In Figure 2 dy represents the angular size of a peripheral object 
in the circumferential direction. The relationship between perceived 
and physical angular size of an object in the circumferential direction 


is given by the following equation 
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Physical Space Visual Space 


FIG 2 
Fig. 2. The relationship between perceived angular size (dy’) and physical angular size 
(dy) of a peripheral object in a circumferential direction 


dy’ sin p’ 


dy sin p 
Figure 3 shows the relation of — — to p. 
dy du 
The ratio of perceived size to physical size is greater in the circum 
ferential direction than in the radial direction and hence objects in the 
extreme periphery ought to appear elongated in the circumferential 
direction. Helmholtz? has made the observation that objects in the 
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The relation of dy’ /dy and dy'/dy to 
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(A) UNDISTORTED (B) DISTORTED 


hig. 4. Distorted and undistorted checkerboard patterns for demonstrating barrel 
distortion of visual space 


periphery do appear elongated in the circumferential direction. 

It is possible with Equation (6) to construct a distorted checker- 
board pattern (Figure 4B) which should appear undistorted when 
viewed from the proper distance. The line O.N» in Figure 5B is the 
normal to the distorted checkerboard at its center Ny. The line ON, 
in Figure 5A is the normal to the undistorted checkerboard at its center 
N,. ‘The distance of O, from N, ts the same as the distance of O» from 
N, and is equal to the radius of the pattern in Figure 5A. Pz» represents 
any point in the distorted checkerboard pattern and P, is the corre- 
sponding point in the undistorted checkerboard pattern. P, and P, 
lie in the same meridian and 

SIN pe (8) 

If both eyes are used in viewing a distorted target such as the one 

in Figure 4B, the target should be quite large and the head should be 


0; 


(A) UNDISTORTED (B) DISTORTED 


lig. 5. Geometrical relationships between the two checkerboard patterns in Fig. 4 


480 


SIZE AND DISTANCE IN THE PERIPHERY—FRY 


placed so that the point corresponding to Oy falls midway between 
the centers of the entrance pupils. However the theory can be tested 
by using the actual target shown in Figure 4B and viewing it with 
a single eye with the center of the entrance pupil placed at the point 
corresponding to Ong. 

When the distorted checkerboard pattern is viewed with one eye 
from the point corresponding to Ny, it appears relatively undistorted 
Needless to say, one’s judgment of what he sees with peripheral vision 
is poor, but it is possible to move the eye in a fore and aft direction 
to find the point which gives the least distortion and from which 
movement fore or aft will give barrel or pincushion distortion 

Helmholtz? has also designed a distorted checkerboard pattern 
(Figure 6) which is similar to the one illustrated in Figure 4B except 


Coincidence Optometer 


Fig. 6. Helmholtz checkerboard pattern. To view the target the eye should be placed 
on a line normal to the center of the pattern at a distance equal to the radius of the 
pattern. 


that he used the relation 


ad 
tan »’ = 2 sin ry 


which when differentiated gives 


(10) 
3 sin? (p/2) 

Figure 7 shows a comparison of Equations (5) and (10) and indicates 
that the two are closely related. 

The basis for the Helmholtz pattern may be explained as follows 
Let us suppose that the center of rotation of the eye is located on the 
normal to the center of the pattern in Figure 6 at a distance at which 
the diameter of the pattern subtends 90°, and that the head is held so 
that the eye is in its primary position when fixating the center of the 
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7 
Fig. 7. Helmholtz’ equation for dy’/dy and that of the author 


target. If, now the line of sight were to glide along one of the curved 
vertical lines, the vertical meridian of the eye would always be tangent 
to it. ‘This ts in accordance with Listing’s law. It occurred to Helm 
holtz that such a movement might suggest the notion of straightness. 
‘The difficulty with this explanation is that the curve appears curved 
while it ts actually being scanned, and only appears straight when it is 
viewed peripherally with the eye fixating the center of the pattern 

It should be noted in connection with Equation (6) that for 
small values of »’ it may be assumed that 

Hence in dealing with objects that lie close to the line of sight, it is 
not necessary to be concerned with the discrepancy between perceived 
and physical size which becomes marked in the periphery of the field 
of view. This general peoposition is reflected in the fact that the two 
checkerboard patterns in Figure 4 are practically identical near the center 
of the pattern 
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A COMPARATIVE EVOLUTION OF THE HUMAN EYE* 


Walter N. Tyszkowskit 
Massachusetts College of Optometry 
Boston, Massachusetts 


The human eye evolved from remote and lowly origins, far re- 
moved in form and function from the highly specialized mechanism we 
find in man. Indeed, it is no easy matter to decide where the origin lay 
or when the sense of vision first became a factor in conscious behavior. 
There are many creatures which have no eyes, and yet ‘‘see,’’ and equally 
reasonably it may be said that there are many which have what we call 
“eyes and yet do not see. 

In the lower unicellular forms of plants and animals, the organism 
responds as a whole. In these lower forms some speak of the transforma 
tion of luminous energy into nervous energy as vision, but although 
these primitive creatures are light-sensitive they are not endowed with a 
light sense. Visual organs are found solely in actively moving animals 

In some unicellular animals the whole cell body reacts to light 
without any differentation or specialization of structure. The next step 
in evolution is to render a part of the undifferentiated protoplasm, spe 
cially receptive, such as is found in one of the Protozoan animals, the 
Euglenia which responds to light when the anterior part of the cell body 
is stimulated. This animal has a red spot which when stimulated by 
light will cause the animal to swim toward the light. Some biologists 
believe that this eyespot functions as a rather primitive visual organ, 
for here we find a substance known as haematochrome which has many 
of the characteristics of the pigments in the eyes of higher organisms 
It is also in this unicellular family of Protozoa that science first learned 
about the structure of a cell and the functions that occur within a cell 
Such early principles concerning the Protozoan cell have contributed 
much to understanding the form and function of various human cells 

A little higher up in the animal kingdom we come across a group 
of animals known as the Coelenterates, or those animals having hollow 
intestines. This group of animals constitute the lowest animals with 
definite tissues. Whereas the first animals, the Protozoa, gave the scien 
tists the opportunity to study the structure and functions that go on 
within a single cell and to be able to apply this knowledge to most cells 
in the human body, the Coelenterates provided scientists with knowledge 


*Read before the annual meeting of the American Academy of Optometry, Chicago 
Illinois. December 11, 1955. For publication in the September, 1956. issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 

+B.Sc.. M.S. Member of faculty 
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concerning the function of a group of cells together. These Coelenterates 
have a nerve network that picks up sensations and transmits these sensa- 
tions to other parts of the body, similar to our own central nervous 
system. The primitive eye found in the earliest and first group of ani- 
mals, the Protozoa, has been sacrificed in the Coelenterates for a more 
complex network of nerves. 

Cells which are responsive to light were first described in 1896 as 
occurring in the ectodermal or outer layer of worms. Here two poles 
were differentiated—a distal pole to receive the stimulus of light, and a 
proximal pole to conduct away the excitation in the fully-developed cell. 
Therefore, three regions are apparent; a receptor or end organ, a cell 
body with the nucleus, and a proximal prolongation into a conducting 
fiber 

The primitive light cell, an ectodermal cell, differentiated from its 
neighbors in order to receive incident light and transmit a physiological 
impulse, can undoubtedly claim to form the first type of eye. With single 
cells, however, each of which is responsive to the presence of light, a 
light-sense may exist, but no definite image such as is necessary for the 
development of the visual sense can be formed. If these primordial cells 
multiply and group together to form an organ, some conception of an 
object may be realized. Each single constituent cell receives the sensation 
of light, but the summation of all their individual sensations will give 
an elementary mosaic or pattern of light and shade with a consequent 
impression of the external world. So long as the component cells of the 
group retain their individuality and act independently of each other, they 
may be considered to form a simple eye. 

Whether the early scientists described the cells that were responsive 
to light, as coming from the lowly flatworms or earthworms is not 
known. The flatworm, or a better name, the tapeworm, is an animal 
that lives in another animal's digestive tract. In the flatworm the nervous 
system is simple, but more advanced than that seen in the Coelenterates 
Here we have the concentration of nervous tissue in the head region and 
the appearance of a pair of eyes. The nervous tissue consists of a bilobed 
mass of tissue which functions as a brain with two lateral nerve cords 
extending backwards and having transverse nerves running across to each 
of the lateral nerve cords. The eyes appear as two dark spots on the top 
surface of the animal. There is no lens present, although, the ectoderm 
or outer covering of the eye, is not pigmented which permits light to pass 
through. Each eye consists of a highly pigmented retina of a single cup- 
shaped cell within which is found from two to thirty nerve cells. Leav- 
ing these nerve cells are fibers which are in contact with the retina, and 
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the opposite ends unite into an optic nerve. This optic nerve of the 
flatworm like that of man passes into the brain. The lack of pigment 
allows light waves to pass through the outer covering of the eye and 
reach the sensory cells which connect with the brain. During the em 
bryological development of our eyes, all of us went through the same 
stages of having an ectodermal or outer covering over the eye, the forma 
tion of a pigmented retina and nerve cells, and the development of nerve 
fibers within the head region. So we owe something to this lowly animal 
in understanding the structure of the human eye. 

A little higher up in the animal kingdom we find a peculiar loca 
tion for the eyes, and this is noticed in the snails which have their eyes 
located on tentacles protruding from the head region. These eyes are 
really not sense organs of sight but probably sensitive to light of certain 
intensities. The snail eye is protected by a very thin transparent layer 
of common skin and surrounded at the side and behind by a perfectly 
black membrane called the choroid. In the front part of the eye there is 
a crystalline lens, a small, circular, flattish, or rather lenticular body, 
perfectly clear and transluscent, and a little more solid than the vitreous 
humour. 

The real complex eye in the lower forms of animal life appears 
in a group of invertebrates known as the jointed-foot animals, or the 
Arthropods. This group includes the cray fish, shrimp, crab, lobster, 
roach, grasshopper, ant and the like. Some of these animals have simple 
eyes, some have compound eyes, and some have a combination of both 
simple and compound eyes present in their head region 

The compound eye consists of hundreds or thousands of units 
covered with a lens, a refractive cone behind the lens, and a retina of 
light-sensitive cells. The surface of this compound eye consists of an 
infinite number of hexagons, of the most accurate symmetry and regu 
larity of arrangement. If we look down into the compound eye, we 
find that the eye looks like a group of tubes and that each tube is not 
open but is covered with a convex arch, of some glassy medium, polished 
and transparent as crystal. There are, according to the computations 
of accurate naturalists, not fewer than 24,000 of these convex lenses 
in the two eyes of such a large specie as the dragonfly. Every one of 
these 24,000 bodies represents a perfect eye; every one is furnished with 
all the ayyparatus and combinations requisite for distinct vision; and there 
is no doubt that the dragonfly looks through them all 

The glassy convex plate in front of each hexagon is a cornea 
Behind each cornea, instead of a crystalline lens, there descends a slender 
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transparent pyramid, whose base is the cornea, and whose apex points 
towards the interior, where it is received and embraced by a transluscent 
cup, the vitreous humour. Each lens-like pyramid with its vitreous 
humour and nerve filament is completely surrounded by a coat of dark 
pigment except for a minute orifice, or pupil, behind the cornea where 
the rays of light enter the pyramids, and one at the apex of the latter 
where they reach the fibers of the optic nerve. In spite of the 24,000 
units making up the eyes of the dragonfly the vision is far from what we 
as human beings understand as vision. 

The eye of the spider is one of the most interesting to study while 
at the same time giving the animal a hideous appearance under a low 
power lens. These eyes are like polished globes of diamonds, sunk into 
the solid skin of the head. Their form is unimpeachably perfect, and the 
reflection of light from their surface is most brilliant. The arrangement 
of these lustrous eyes is worthy of attention. There are generally eight 
in number in spiders. In one special group of spiders, the eyes are placed 
in two nearly straight transverse rows on the forehead which is convex 
shaped. Due to the convexity of the forehead, the axis of every eye 
points in a different direction from that of its fellows. In another group 
of spiders, our own garden spider for example, the four middle eyes 
form a square, and the two lateral ones on each side are placed in contact 
with each other. The shiny hemisphere is in each case covered with a 
thick cornea, a continuation of the skin, perfectly transparent, and 
throwing off its outer coats successfully in the process of moulting, like 
that of the rest of the body. The nocturnal species have no dark pig- 
ments, but are furnished with a curtain known as a tapetum which 
reflects a brilliant metallic lustre and makes the eye of these spiders glare 
in the twilight like those of cats 

The constituent elements that make up any of the compound eyes 
are structurally and functionally associated to form a coordinate group, 
the ommatidium. The surface appearance of these ommatidia usually 
takes the form of a segment of spheres made up of corneal facets fitting 
into each other to form a mosaic. This type of eye construction pro- 
duces an image like the one we see when we look through a magnifying 
glass at a newspaper photograph. This is a mosaic image in which the 
slightest movement is readily detected. The compound eye is poorer 
than our own eyes for observing motionless images, but it is more sensi- 
tive in detecting motion because a moving image affects one unit after 
another. This explains why flies and mosquitoes escape so easily when 
we try to slap at them. It is said that this is true only in bright light 
because in dim light, images are superimposed due to migration of the 
pigment in these units. 
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Now let us turn to the vertebrates. Vertebrate eyes are not all alike 
Each vertebrate eye is a cluster of harmonious parts and the changes 
which have converted one type of eye into another through evolution 
have necessarily involved most of its parts. Many eyes contain various 
units that have no function, but one can be sure that the structure or 
unit in question did not arise in its present form, but is a vestige of a 


once important part which no longer is needed, or whose task has come 


to be done better by something else in the eye 

Once the type of eye has been formed, the eyes of all vertebrates 
are very true to plan. The surface ectoderm devotes itself entirely to the 
formation of the dioptric apparatus, an arrangement which allows for 
greater efficiency than was the case in the invertebrate animals where 
a refracting mechanism was developed by the superficial parts of the 
sentient cells themselves. Organs of protection are provided from the 
surrounding embryonic mesodermal tissues—-a fibrous sclerotic coat, lids, 
a lacrinal apparatus, and a bony orbit. A motor apparatus is added 
and a vascular system provided. Adaptation to different environmental 
conditions and different modes of life have naturally produced numerous 
variations, but these are merely of incidental importance in the general 
scheme which consists of a retina, a dark chamber, and a dioptric appa 
ratus composed of a cornea and lens. 

In the vertebrate animals, it is necessary to have an interpretative 
faculty that can evolve a light sense into a true sense of vision. It is 
significant that the vertebrate eye be intimately associated with a central 
nervous system so as to form an integral part of it. A visual apparatus 
capable of subserving a highly differentiated sense depends no less on 
the efficiency of the central nervous representation which interprets the 
images, than upon the peripheral sensory apparatus which receives them 
As in the invertebrates, a cup-shaped depression of the ectoderm forms 
but it 1s enveloped during the formation of the neural tube, and the eye 
thus buried and removed from the light, must grow outward towards the 
surface to reach the light again 

From the embryology of the eye it appears that there could not 
have been a complex retina until the chordates had evolved an internal, 
tubular brain. The foveolae have been interpreted as an ancestral stage 
in which the eyes were essentially a pair of photosensory epithelial pits in 
the skin, analagous to those of a modern Nautilus. Another possibility 
is that the foveolae are developmental precocities without phylogenetic 
meaning. Before we can decide how to interpret them, we shall have 
to try to determine how far back the rods and cones may have been 
photosensory. 
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If the retina is thought of as a photosensory portion of the brain 
wall, outpoc keted to keep it near the skin in an ancestor whose body 
was becoming larger and more opaque as evolution proceeded, then the 
sclerotic and uveal coats are easily disposed of by homologizing them 
with the meningeal envelopes of the central nervous system, the dura 
mater and the pia-arachnoid. The sclera is usually continuous with the 
dura by way of the sheath of the optic nerve. The latter also possesses 
a continuation of the pia-arachnoid, though this ends outside the eyball 
and does not merge with the choroid even in the embryo. The vascu 
larity and pigmentation of the choroid are however strongly pia-like 
characteristics 

Ihe big difficulties which an eye-origin theory must hurdle are: 
(a) the inversion of the retina—the fact that the vertebrate visual cells 
point away from the light; (b) the nature of the visual cells before they 
become photosensory, and the question of the status of the lens before it 
became associated with the retina in a dioptric structure 

‘There are all kinds of theories as to the origin of the lens and 
retina and the latest and best source of the origin of these two structures 
is as follows. It is certain that the vertebrate retina could not have got 
started as a photosensitive region of the brain wall until the latter had 
become tubular. The most primitive homologues of the rods and cones 
to which we can point today are the photosensory cells of the in- 
fundibular organ of the Amphioxus, which is a crude visual apparatus, 
seemingly for the detection of the direction of light by means of shadows 
cast upon it by the anterior pigment spot. The Amphioxus is a primi 
tive animal from which it is believed the vertebrates arose 

When everything else in the primitive eye is so plausibly explicable, 
it is really a shame that we cannot be at all sure how the lens came into 
existence. The lens placode in the early embryo fits neatly into the set 
of cephalic lateral-line organs, and develops into a lens. In the head 
region of the developing embryo, certain areas of the outer covering, 
or ectoderm, become thicker in specific places due to the rapid growth 
and multiplication of cells in these regions. As a result of the multiplica 
tion of these cells, we have what is known as a placode and these come 
to be known as the olfactory placode where the future nose will be, the 
otic placode for the future internal ear, and the lens placode which will 
be a future lens arising from a thickening and multiplication of cells on 
the outer surface or ectodermal layer. Now in the case of the lens it is 
now believed that the outgrowth of the optic vesicles from the brain, 
stimulates the skin by an unknown attractive force (whether it be 
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chemical or physical or humoral, is unknown) and this stimulus causes 
the skin in a specific region to thicken, multiply and form the lens 
placode. 

Now let us look at some of the eyes of various vertebrates which 
are constructed for different adaptations. The structure of the eye de 
pends on whether the animal has to adapt itself to the bright hours of 
the day, or the dim ones at night: or for a high sensitivity such as color 
discrimination or form perception. Most of the animals in this world, 
including man, have a vision that falls in one of the following categories 
animals which are active chiefly in the daytime and which are incapable 
of dim-light vision; those animals who see actively in either or both of 
the evening and morning twilight periods; animals that are active on a 
24-hour basis, or what we call the animals with the arhythmic eyes, 
in which the animal is about equally active by night as by day; and 
finally, those animals that are active chiefly at night and confine daytime 
activities largely to passive basking. 


How about the animals that are active chiefly in the daytime? 
These animals have to be adapted for sharp vision since their habits are 
such as to demand keen vision. Animals which feed upon small objects 
such as seeds and insects must be able to resolve them, which is possible 
only for an eye rich in cones. This does not apply to the nocturnal 


insect feeders which must rely upon hearing and touch for securing 
individual insects. An example of a nocturnal insect feeder would be the 
bat which goes blindly through the air with the mouth open for flying 
insects. This sharp vision necessitates a large retinal image which means 
that a greater number of visual cells is required over which the image 
can be spread, thus giving the animal greater details of the image. In 
order for the animal to gain a large image, it must have a large eye, 
and here large eye refers to absolute rather than relative size. Tripling 
the diameter of the eyeball does not triple the diameter of a cone-visual 
cell, but tripling the number of visual cells in a given linear distance 
on the retina makes the image appear three times as broad thus giving 
us a threefold increase in visual acuity. Small birds have relatively large 
eyes whereas horses have relatively small eyes. An eye which is simply 
large will not have brighter images and greater overall sensitivity in dim 
light. but enlarging the pupil, more out of proportion to the size of the 
eye, will brighten the vision. In addition to an enlargement of the 
pupil there must be an enlargement of the iris and a broadening of the 
lens. Adaptations to what the scientists call diurnal activity requires a 
retina rich in cone substance. This means that the animal must have 
a relative total mass of rods and cones rather than a ratio of one to the 
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other which count in retinal adaptations to sensitivity. An animal 
could have a dozen rods to every cone and still be suited best for diurnal 
activity if the rods are tiny and the cones massive. Such is the case in 
some of the fishes. Apart from the fishes, the rule is that relative num 
bers of cones-per-rods are high in diurnal animals and low in nocturnal 
forms. [The great majority of lizards, snakes and most birds are certainly 
pure-cone 

I he nocturnal animal is primarily an ear and nose animal, who is 
poor in cone number, has vision that is not too sharp, and who can 
make more accurate identification of enemies and food with his nose 
than he can with his eyes. The diurnal animal about which we have 
just spoken had sharp vision because he is cone rich, which makes his 
eye his best sensory instrument. How did the nocturnal animals come 
to be functional at night? 

Ihe ordinary chordates were bright-light animals. In the early 
fishes rods served to extend their day and to enable them to venture from 
the surface to depths where they were safer, but where the lessened 
illumination made necessary greater visual sensitivity. The first land 
animals were without serious enemies and were able to enjoy the benefits 
of sunshine by becoming diurnal. Increasing competition on land drove 
some forms into the cavern of nocturnality to escape their enemies and 
to be able to feed in comparative peace. The birds in the air were pro- 
tected against their enemies by being able to fly which required high 
visual acuity 

What about the retina of these nocturnal animals’? Here we would 
expect to find rods greatly predominating in the retina and we are not 
disappointed. However, a pure-rod retina is not as common among 
strictly nocturnal animals as pure-cone retinas among diurnal animals 
In the nocturnal animals, the rods tend to be very slender as well as very 
numerous which causes the outer nuclear layer to thicken greatly. This 
1s counter-balanced by the thinning of all other layers in the eye 

Ihe ow! is an interesting nocturnal animal whose eyes are so large 
that there is barely room for them in the head. This form cf eve is 
tubular shaped with an enormous anterior segment and a relatively smail 
fundus. There is a small retina in these tubular nocturnal eyes which 
tends to make more narrow the angle which embraces the visual field 
outside of the eye. These tubular eyes of the owl have become so large 
that they are locked in a close-fitting orbit and cannot be turned evea 
though the oculomotor muscles are present. In consequence, the cwls 
ind the lowest primates have evolved an extra-ordinary rotability of the 
head upon the axis of the body. The owl is capable of rotating his 


head 270 degrees 
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The larger terrestrial animals, such as elephants, wolves, bears, 
lions and others in this grouping have what the scientists call ‘‘twenty- 
four-hour vision.” These “twenty-four hour eyes’ as one might call 
them, are physiologically relatively static with neither special retinal nor, 
as a rule, extensive pupillary regulation of sensitivity. These forms have 
enough rods-per-cone to secure their intrinsic retinal sensitivity, with 
large eyes and large retinal images to obtain good resolution of details. 
They compensate for the lowered illumination of the large image by 
having behind the retina a sensitizing device, the tapetum, which is else 
where found chiefly among the best adapted of nocturnal animals. The 
vision of these animals both by day and night is good enough so that 
they depend on it. Hearing and scent are important enough at long 
range, but the serious business of stalking involves vision, whatever the 
ilumination. Day or night, a sightless carnivore would be helpless—and 
so would a blind ungulate. 

The duplex retina seen in this group of animals is clearly in adapta 
tion for the extension of the seeing-period over a greater number of 
hours. Rods and cones are homologous and one type must have pre 
ceded the other in evolution. The accepted belief is that the rods are 
more ancient, and that the cone is an improvement upon it 

In 1877, it was believed that photochemical changes occurred in 
the retina. The phonomenon as it was understood at that time con 
sisted of change of position of some of the retinal nuclei. The nuclear 
changes are largely passive and are of no known significance for vision; 
but the migration of the rods and cones and retinal pigment are of great 
importance in the lower vertebrates. 

Finally we come to the mammalian class, especially the placental 
group which nourish their young inside the mother's body by means of 
a placenta. This group of animals has been required to work in the 
brightest sunlight and faintest starlight. These eyes must inform their 
owner of an enemy miles away and analyze a tiny object held close 
before the face. The placental eye has been able to cope with all of 
these situations. Only in complete and permanent darkness has it given 
up and shriveled to a pin-point hidden beneath the skin 

The simplicity of the placentalian visual-cell pattern is striking 
when one considers that in the lower mammals each of the standard 
reptilian birds, cell type is easily recognizable. No placental animals 
have gone farther for dim-light activity. Their eyes are best understood 
by comparison with those of the snakes. The early snakes so completely 
lost the reptilian assortment of special ocular structures that when the 
snake eye was rebuilt, upon the snake's return to the earth's surface, it 
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ended up as a spherical organ with an entirely fibrous wall, with the 
lens and ciliary body out of contact, with a wholly new set of visual 
cells. To a degree, the placentalian eye incorporates equivalent changes 
and substitutions. The original placentian eye was of course not really 
degenerate like that of a mole or rat, but it did take several steps down 
the same path which the eye of the snake followed. 

Further evolution within the vertebrates themselves involves (1) an 
increase in the number of visual elements per given area, allowing a 
higher power of discrimination; (2) the appearance in the retina of a 
central region of high differentiating power with a specially sensitive 
area centralis to raise the standard of visual acuity; (3) a gradual 
swinging forward of the optic axis so that the visual fields are made to 
overlap, thus rendering it possible for binocular to replace panoramic 
vision; (4) a partial decussation of the optic nerve fibers to allow an 
anatomical basis for the development of stereoscopic vision; and (5) 
finally a new part of the brain which was based upon the sense of smell. 

The general scheme of phylogenetical development is interesting 
in that it does not show a steady and gradual increase in efficiency but 
illustrates the elaboration of more than one type, from a common begin- 
ning along different lines, to reach more than one culminating point. 
Ihe eye of man cannot be considered as representing the acme of effi- 
ciency as an optical instrument; it is to the unique and transcendent 


development of the associated cerebral center that it owes its functional 


predominance. 
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WAYS TO IMPROVE THE INDUSTRIAL VISION PROGRAM* 


Herman Sager* 
Eye Service Section, Medical Department, Sperry Gyroscope Company 
Great Neck, Long Island, New York 


During the past decade the value of vision programs in industry for 
the protection and correction of the employees’ sight have been promoted 
by numerous agencies such as the safety councils, the ophthalmic pro 
fessions, the optical companies, societies for the prevention of blindness, 
and others. 

As a result, a number of industrial companies throughout the 
country have become increasingly aware of the importance of such 
programs. Many understand the contribution to the public health they 
are making by the conservation of their employees’ sight through pro- 
tecting their eyes. Many realize the savings that accrue from the reduc 
tion of eye injuries and the improved seeing efficiency that is obtained 
for their employees resulting in better production with less waste and 
spoilage. 

Many companies are spending thousands of dollars for safety eye 
equipment without getting the full proper return for their expenditure. 
The reason is that most of their safety eye equipment is distributed 
indiscriminately to employees without proper analysis of the safety 
hazards that exist on the job and also without benefit of the proper 
adjustment of the safety glasses for comfort. A week or two after the 
initial enthusiasm of issuing the safety eye protection, most of the glasses 
and goggles are usually lying about on machines or in drawers and 
not affording the protection for which they were meant; and the 
expenditure for this equipment has gone to waste. 

The Sperry Gyroscope Company has had a tremendously success- 
ful program during its twelve years of operation. Not one eye has been 
lost in all these years. There has been only one serious accident which 
occurred a year ago and resulted in partial loss of vision. First aid cases 
have been reduced by over 90 per cent during this same period. The 
program has been as close to the 100 per cent achievement as it could be. 

I believe, that discussing some of the methods that we have put 
into operation to make our program so successful may be helpful to 


*Read before the Greater New York Safety Council Convention and Exposition, New 
York City, April 17, 1956. For publication in the September, 1956, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OI 
OPTOMETRY 

+Optometrist. Supervisor, Eye Service Section, Medical Department, Sperry Gyroscope 
Company. Fellow, American Academy of Optometry. Chairman, Section on Occu 

pational Optometry, American Academy of Optometry 
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other programs and also may benefit those programs just getting under 
way or about to be installed in the future 
PROFESSIONAL SERVICES 

Ihe primary factor in achieving effectiveness in an eye program 1s 
the proper administration and supervision by those best trained and 
experienced to conduct such a program. This means the association with 
the program of an optometrist or ophthalmologist. The same would 
hold true in establishing a safety department. Placing a foreman, pur 
chasing agent, or a personnel man in charge of such a program could 
never make it as effective as putting a trained safety engineer in charge. 

No matter how large or small a company may be, an optometrist 
should have the responsibility of supervising the eye program. He can 
contribute half a day, every two weeks in a small company, or be 
associated on a full-time basis with a large company. The expenditure 
for such service is negligible in return for the savings that can be gained 
through elimination of wasteful purchases of safety eye equipment and 
through the greater effectiveness that can be obtained from putting 
this safety eye equipment to work efficiently thereby curtailing eye 


injuries and losses 
Ihe services that the optometrist can render to industry in super 
vising the eye program are as follows: (a) In association with the 


safety engineer, he can make a study of the eye hazards existing in the 
many job classifications, and determine the type of safety eye protection 
needed for each job b) ‘The optometrist can see that all safety glasses 
are properly fitted for maximum comfort for each individual employee 
If safety glasses do not fit comfortably they will not be worn. (c) 
Ihe optometrist will maintain the safety glasses so that they are con 
stantly in good condition. He will replace lenses that may be scratched 
and repair broken parts of the glasses when necessary 

The employee will wear his safety glasses although he may be 
temporarily uncomfortable if he knows he will be able to see the optome- 
trist at a certain time during the week to have his glasses adjusted. If 
such is not the case he will usually discard them knowing that nothing 
will be done for him. (d) The optometrist will perform the necessary 
eye tests to determine the prescription needed for each employees’ job 
Ihe prescription can then be incorporated into the safty glasses. (e) 
[he optometrist can set up the pre-placement vision testing procedures 
and also the vision standards required for each job 

One will easily see that only through the acquisition of the services 
of an optometrist or ophthalmologist can the eye program really be 
successful. Eventually this is the major factor to be considered when 
thinking of ways to improve an industrial vision program 
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EDUCATION 

The second important factor in improving an eye protective pro 
gram is a program of education within the plant. The best means of 
convincing the employee of the importance of wearing eye protection 
glasses is by individual conversation. This can be accomplished when 
issuing and fitting the safety glasses. A five or ten minute discussion 
with the employee at this time does the greatest amount of good in 
making him understand the importance of the eye safety program to 
him. 

Other techniques are: (a) periodic articles on eye safety, in the plant 
newspaper; (b) prominent display in the plant cafeteria or on a wall 
along the main aisles of smashed safety glasses that have saved eyes: 
(c) posters displayed in hazardous areas; (d) film that can be shown 
to applicants at the indoctrination period; (e) membership in the Wise 
Owl Club. This club is composed of employees whose sight has been 
saved by wearing safety glasses. Each employee is enrolled in this club 
and is issued a Wise Owl pin which he wears prominently on his apron 
or on the plant badge. 

ENFORCEMENT 

“How can we properly enforce our eye protective program?” ‘This 
is a question very frequently asked by management. The most impor- 
tant individual in the enforcement of any program is the immediate 
supervisor. He is near his men throughout the day and can easily ob 
serve those who are offenders. A foreman or supervisor who is safety 
conscious and who sets the example himself by wearing his safety glasses 
will usually experience little trouble in having the people in his own 
department follow his example. Management should adopt rules which 
will make disciplinary action possible if absolutely necessary 
RECORDS 

Well documented records of employee’ visual status, at the time of 
employment and during his employment, should be kept. Knowing 
those anomalies of vision the employees have, may be very vital in com- 
pensation cases that arise years later. 

MAINTENANCE 

A good supply of safety glasses and parts should be kept for re- 
placement and repair of safety glasses. Purchase of eye safety equip 
ment should not be limited to one ophthalmic material company. At 
least two companies should be used for such purposes, thereby giving a 
more diversified supply of materials. Community goggles that are used 
by more than one person should be sterilized frequently. Cleaning sta 
tions should be placed conveniently throughout the plant; preferrably 
in each department where employees can clean their safety glasses 
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A supply of plastic shields should be maintained for issue to visitors 
and employees who occasionally enter the shop areas. They also can be 
used as a temporary protection over a new employee's glasses, until he 
receives his regular prescription safety glasses 

A supply of special safety filter glasses should be kept in stock for 
use on jobs where there may be exposure to harmful rays of ultra-violet 
or infra-red such as in welding, cutting, furnace tenders, metal pourers 
and on other jobs where high temperatures and excessive glare exist. For 
example dydimium lenses should be used to filter out the bright yellow 
such as in silver soldering or glass blowing 

As vision changes with age, a periodic vision re-examining program 
should be maintained. Employees should have eyes re-examined at least 
once every two years. 
rYPE OF PROGRAM 

[here are two types of eye safety programs that can be put into 
operation. The out-plant program, where the employee is sent to local 
optometrists or ophthalmologists to be fitted for safety glasses, and the 
in-plant program, where the employee is supplied with all the necessary 
services in the plant. ‘The latter program the writer considers preferable 
It makes for a more efficient program since a program conducted in the 
plant allows for a much better knowledge of the employees’ visual and 
protective needs 
REPORTS TO MANAGEMENT 

Monthly reports to management should be made. These reports 
should present a picture of the work accomplished during the month 
and any item of interest that occurred during the month such as the 
number of eyes saved, number of employees who were given attention, 
number of safety glasses issued, etc. A graphic analysis on the curtail- 
ment of eye injuries should be kept 

Having safety glasses available in a plant does not necessarily make 
for a well functioning program. It is how these materials are put to use 
that gives results. We, at the Sperry Gyroscope Company. have put the 


methods that | have presented into practice and our results show a re- 


markable eye safety record over the years 

A 100 per cent curtailment of eye losses in industry throughout 
the country can be accomplished. We, at Sperry, have proven that. In 
developing a progressive, well-rounded program to achieve this goal, 
industry is not only making a tremendous contribution to the nation 
in stamping out industrial blindness but at the same time is improving 
its sociological and financial well being 
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TRAVEL PLANS FOR HOUSTON MEETING 
In every part of the country optometrists are now making plans 
to attend the educational sessions of the Academy at Houston, Texas, 
Shamrock Hilton Hotel, December 8 - 11, 1956. The Academy meet 
ing, with its four days of well programmed original papers dealing 
with the theory and clinical practice of refraction, augmented by the 
five regular Section Meetings dealing with the specialties, offers an 
exceptional opportunity to hear and discuss current advances made 
in our professional work. The detailed program of this annual meet 
ing will appear in a coming issue. 
In addition, three full days, December 5 - 7, of Academy Post 
Graduate Courses precede the regular meeting of the Academy 
The Academy meeting also affords a wonderful opportunity of en 
riching our professional lives by broadening our optometric contacts in 
making new friendships and renewing old ones. As one optometrist 
wrote after our Chicago meeting last year, “I wonder if you have 
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noticed, as I have, that you are beginning to enjoy the Academy as 
much for the friendships you have made, as for the Academy itself. 
While we have no way of screening men socially in the Academy, I can 
say that I have never, in any organization I have seen or visited, met 
so many men with whom I would like to become better acquainted.” 

If you have not already done so, this is the time to plan your 
Houston trip to the Academy meeting. Houston is one of the fastest 
growing and great cities of the South. You will enjoy its hospitality 
and its mild December weather. During early December, in Houston 
last year, the temperatures were 70°, nearly every day. A trip to 
Houston is not only an optometric educational must, but it is an 
opportunity to get away from winter for a glorious and stimulating 
vacation in a mild climate. A trip that will send you back to your 
office ready to take the Christmas festivities in stride, and to handle 
the always heavy optometric practice routines in the winter months 
ahead 

To help you plan your Houston trip, we present a special Hous- 
ton travel chart. (See top of following page.) This chart includes 
the highway mileage from various selected cities to Houston, to give 
readers an idea of the distance from their home to the convention city 
should they plan to drive. It also provides Bus, Railroad, and Plane 
fares, to give clues as to travel costs from your home city to Houston 
and return. Start making your travel plans now. 
rAX DEDUCTION FOR EDUCATIONAL COSTS 

The Internal Revenue Service has issued a regulation that will 
permit optometrists to take a federal income tax deduction for expendi- 
tures in taking short ‘‘refresher’’ courses within their field of practice 
This regulation provides that post-graduate expenditures, by an 
optometrist, may be deductible if they are for the type of education 
necessary for him to maintain the skills directly required in his prac 
tice. Among the factors which will be considered as indicating that 
education is of a refresher or similar type, are that the post-graduate 
courses are especially designed for, and attended primarily by, estab- 


lished optometric practitioners for the purpose of keeping abreast of 
current developments in the refractive field. The course must be of 
short duration, and not taken on a continuing basis, and courses must 
not carry academic credit. Not only is the cost of the post-graduate 
instruction itself deductible, but the optometrist’s transportaion and 


living expenses while away from home are also deductible. However, 
expenses for personal activities such as sightseeing, social visiting, enter- 
taining, or other recreation will not be allowed 
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Railroad Fare, 
Highway Mileage Bus Lower Berth 

for Those Fare, Round Trip Plane Fare, 

To Houston, Texas, Who Plan Round First Class Round Trip, 

from to Drive Trip Including Tax* Including Tax 
BOSTON 1895 $75.68 $205.33 $225.61 
CHICAGO 1100 44.00 108.47 141.35 
CINCINNATI 1090 46.04 108.64 130.57 
CLEVELAND 1330 51.10 139.99 160.05 
DENVER 1035 48.51 100.38 131.67 
DETROIT 1300 52.31 136.73 160.05 
LOS ANGELES 1545 61.11 158.14 191.25 
MINNEAPOLIS 1255 51.21 115.51 137.19 
NEW ORLEANS 365 15.79 39.38 43.89 
NEW YORK 1655 66.34 179.97 203.50 
ST. LOUIS 805 37.95 83.16 108.79 
ST. PETERSBURG 1026 47.03 126.84 130.02 
SAN FRANCISCO 1950 81.93 163.97 233.53 
SEATTLE 2365 78.71 194.11 285.01 
WASHINGTON, D. C 1430 62.59 145.76 175.56 


*Railroad coach rates are about 30% less than the rates quoted in this chart 


Optometrists attending the Academy post-graduate courses at 
Houston, and the Academy Convention that follows, are assured that 


these sessions fall well within the tax regulation just reviewed. 
HOTEL RESERVATIONS—-SHAMROCK HILTON HOTEI HOUSTON 

Optometrists attending the Academy Post-Graduate Courses, De- 
cember 5, 6 and 7, and the Academy Annual Meeting, December 8, 9, 
10 and 11, at the Shamrock Hilton Hotel, Houston, Texas, should now 
write the hotel, for room reservations 

A large number of rooms are available in usual price ranges for 
topflight accommodations. These rates are, single rooms, from $7 to 
$10, and double rooms from $12 to $14. Where possible optometrists 
should share a twin-bedded room with a colleague, as this will not only 
effect a saving in housing costs, but will use available space to greater 
advantage, as most rooms serve two persons. In doing so, more optome- 
trists will be housed in the headquarters hotel 

In writing the hotel, state (1) number of persons for whom the 
reservation is being made, along with their names; (2) your rate 
preference; (3) the date you plan to arrive, and (4) the probable date 
of your departure. Letters should be addressed to, Shamrock Hilton 
Hotel, Reservation Department, P.O. Box 1287, Houston, Texas 

CAREL C. KOCH 


499 


a.” 


SPECIAL REPORT 


THE OPTOMETRIST IN A PROGRAM OF HEARING 
AID SPECTACLES* 


Arthur E. Tillischt and Carel C. Kocht 
Minneapolis, Minnesota 


During 1954 and 1955 manufacturers of conventional hearing 
aids were experimenting on, and making, various minute hearing aids 
that were to be built into or attached to temples and fronts of spectacle 
frames for patients whose hearing could be improved in this manner. 
One such hearing aid had distribution during most of 1955. It is 
estimated that there are 25 million persons in the United States with 
some hearing disorder, and the estimate indicates that 4 million have 
hearing problems of such character as to make the use of a hearing aid 
advisable. At the present time, there are approximately 1,500,000 
persons using conventional hearing aids in this country.§ 

At the start of 1956, several hearing aid manufacturers had per- 
fected their eyeglass hearing aids to the point where they could offer 
them to the public. By late spring, several additional firms were offering 
similar products, and by mid-summer nearly 20 manufacturers had 
eyeglass hearing aids in the hands of their distributor organizations 


This unexpected and very rapid development of a product which 
was to be used in intimate association with spectacles found optome- 
trists unprepared to evaluate its impact, and undecided as to how to 
handle whatever part they might be called upon to play in making these 
new hearing aids of value to patients who had them attached to spe- 


cially made temples or hearing aid frames 

At first, many optometrists were indifferent. They seemed to feel 
that it was a passing fad and that the idea could never be made to work 
As more and more patients secured hearing aids attached to spectacles, 


*Submitted on August 15, 1956, for publication in the September, 1956, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OOPTOMETRY 
tOptometrist. President, Minnesota State Association of Optometrists. Fellow, Ameri 
can Academy of Optometry 

tOptometrist. Fellow, American Academy of Optometry 

§ Audio Company of America, Phoenix, Arizona. Quoted in the Hearing Aid Eyeglass 
Report of the Los Angeles County Optometric Association, December 19, 1955. Dr 
George P. Elmstrom, chairman 
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and wore them, it became evident that here was something of value to 
those who had a hearing problem. It also became evident that unless 
optometry became interested, that this entire new development would 
become channeled into unfriendly or non-professional optometric hands 
where efforts would probably be made to have the visual portion of these 
spectacles prescribed by others than professional optometrists. By late 
summer hearing aid executives were estimating that at least one-half 
million pairs of hearing aid spectacles would be prescribed within the 
next twelve months. 

Before going further, let us review the position already taken by 
optometry towards hearing aids. In the past some manufacturers of 
hearing aids had approached optometrists and suggested that these 
practitioners become agents or distributors for manufacturers. The pro 
posal was, that the optometrist would continue to do his regular opto 
metric work and in addition, he would sell and service a conventional 
hearing aid. Optometric societies unanimously took the position that i 
was unethical for an optometrist to enter into such an agreement, as it 
entailed the sale of materials not associated with visual care, and ut fur 
ther required the optometrist to use sales promotional methods to market 
hearing aids which were frowned upon, when associated with an opto 
metric practice. 

The most recent action in this direction was taken by the American 
Optometric Association in a resolution approved at the 1955 Milwaukee 
Congress in which it requested members to refrain from entering into 
dealer or agent relationships with hearing aid manufacturers. ‘This 
resolution was passed before the wide spread development of hearing 
aid spectacles, or at least before many had any idea that the hearing aid 
spectacle attachments might prove to be of value. Nevertheless, the 
resolution is a proper one today, even under the new conditions that 
exist 14 months later. In the writer's judgment, optometrists would 
be ill advised if they entered into these dealer arrangements or became 
actively identified with any specific make of hearing aid 

It is evident, however, that optometrists must play an important 
role in this activity. All optometrists have certain patients with hearing 
disorders, and some of these will become interested in using this aid to 
hearing 

Hearing aid manufacturers also realize that optometrists should 
play a part in this new development. They are aware of optometry's 
position as outlined in the A.O.A. Milwaukee resolution. In an effort 
to cooperate with the professional optometrist, they are now, as a rule, 
refraining from urging dealerships upon optometrists, and are attempt 
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ing to have their representatives or agents work closely with local mem- 
bers of the profession in each community. 

Some hearing aid manufacturers have now issued Statements of 
Policy addressed to the profession. In general these have stated that, 
1s hearing aid people they were not attempting to invade the province 
of optometry and they were pleased to have the spectacles upon which 
they had attached hearing aids, fitted and adjusted by optometrists. 
As Statements of Policy, these were adequate, but from a purely prac- 
tical aspect the entire matter is far from settled. As one examines the 
situation that has been created by the invention and sale of hearing aid 
attachments to glasses, one is impressed by the unsolved problems that 
have been created for both the optometrist and the hearing aid dealer 

We will touch on a few of the problems of the optometrist first 
\ patient is examined and refracted and decides to have hearing aid 
glasses. A hearing aid frame or a front must be selected and fitted that 
will accommodate the temples to be supplied by the hearing aid dealer 
I hese temples have the hearing aid either built-in, or attached. This 
material, when gotten together is then assembled, either by the optome 
trist or at the laboratory that does his work. Some of these special 
temples may be adjusted in the usual manner. Many cannot be so 
adjusted, and some even have to be sent back to the manufacturer of 
the hearing aid for special bow alignment. Each spectacle presents 
special fitting problems, and at times, some additional assembly costs 

Instead of the usual 10 to 15 minutes work in getting the frame 
properly adjusted and fitted to the patient's face and head, hearing aid 
glasses may require several adjustment periods before the material may 


be used at all. Hearing aid people quite frankly discuss their clients 
(behind their backs) as neurotics, and all claim that these new hearing 
aid glasses are difficult to fit and adjust and keep in alignment. The 
optometrist will discover this, too, as these patients are apt to return for 


adjustments every 10 days or so and each visit usually consumes from 
15 to 30 minutes of the optometrist’s time. How is the optometrist 
to be compensated for this? Certainly his usual fee schedule is inade 
quate, as for these special patients he is called upon to perform services 
not usually supplied and with some aids at least he has additional costs 

If he adds $25.00 to his usual fee for this special service. his patient 
is apt to object. claiming that in purchasing the hearing aid attachment, 
the obligation of “making-it-work,”’ is part of the transaction. But any 
additional fee of much less than $25.00 would be wholly inadequa‘e 
in compensating the optometrist for his additional duties, as he ts 
taking on the responsibility of keeping this special frame in adjustment 
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for a period of years. In his new duties with this device, the optometrist 
is assuming added problems, as they relate to frame fitting and adjusting, 
to say nothing of attempting to keep the patient satisfied—a patient 
who now expects, not only better vision, but also improved hearing 
through the use of new spectacles. 

The hearing aid dealer, on the other hand, expects to do his full 
job in keeping the hearing aid, now attached to temples, in good work 
ing order. In addition, he has the problem of working with an optome 
trist. and with a spectacle frame which is new to him. He also has the 
job of selling the device. Naturally, patients interested in using hearing 
aid glasses will want to know exactly how much these will cost. In 
general the price varies from around $100.00 to $300.00 for a hearing 
aid including either the frame or the temples only. This price includes 
all reasonable service which goes with the device. In selling the hearing 
aid, manufacturers feel that the original price should include all of their 
services, except natural replacement of parts. They feel that too much 
sales resistance would be built up if the price was quoted, plus some 
additional non-determined charges for fitting and all subsequent adjust 
ments. For this reason, the matter of fees for optometrist’ services has 
been ignored, as far as we know, by all hearing aid manufacturers with 
one exception. In other words, nearly all manufacturers have taken the 
position that when optometrists do this work it is up to them to collect 
for it as best they can. 


This puts the problem of adequate fees for this long-term fitting 


ind adjusting service, on this special device, in the hands of the optome 
trist who is least able to cope with it. For years he has performed neces 
sary adjustments on materials prescribed for his own patients without 
added costs. Little time and effort was spent on this, and but few 
optometrists quoted special charges for this service. ‘This fact is known 
to most patients. In addition, most patients now wanting hearing aid 
glasses have some idea of optometric fees. Most of these patients have 
been using glasses, and any substantial added fee, on the part of the 
optometrist, might be resented, particularly when both the patient and 
the optometrist know that the added fee is due to a new factor which 
the optometrist did not prescribe, but was supplied to the patient by the 
hearing aid dealer 

For this reason, in the spring of this year one hearing aid manu 
facturer* has offered to reimburse the optometrist for his added work 
in fitting and adjusting hearing aid glasses in any amount not to exceed 


*The Maico Company, 21 North 3rd St.. Minneapolis, Minnesota 
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$25.00. This is being done with the patient's knowledge and consent 
and the fee is to cover not only the initial frame fitting and adjusting, 
but also all subsequent adjustments which will be necessary throughout 
the life of the frame. 

As this is written, some 2,500 optometrists have been approached 
with this plan, and the very great majority have agreed to its terms, 
feeling that it is a step towards taking care of their added responsibilities 
in an acceptable manner 

During August, this plan has been criticized on the grounds that 
the optometrist is accepting fees from a third party, for work he per- 
forms for his patient. It is contended that this is unethical and im 
proper and that optometrists should refrain from implementing this 
proposal 

‘The writers have given this considerable study and we feel that 
this plan is no different than making a group of industrial refractions 
in one s own office and billing management for a predetermined amount, 
for this work. Nor, is it different than working on an insurance case, 
and billing the insurance company rather than the patient. Nor, does 
it differ from accepting a welfare refraction and receiving one's fees from 
the State. All of these are three-party actions and certainly do not lend 
themselves to criticism when done openly and properly by responsible 
professionals. Certainly, there is nothing unprofessional proposed and 
such plan will insure better work. It also will probably prevent many 
other abuses 

Without adequate fees, we believe, optometrists will naturally 
take little long range interest in these cases, and this program will drift 
into the hands of non-professionals who will channel the refractive 
patients away from professional optometrists where these patients will 
then receive much poorer care. In addition, it will encourage the sale 
of complete hearing aid frames by technicians and others, and the dupli 
cation of lenses without professional supervision. It may encourage 
dealers to centralize their work in the hands of one individual who for 
the sake of a large volume of cases, will offer a service on a reduced fee 
basis, thus interfering with the free choice of doctor which is essential 
in all health programs 

As optometrists we must remember that the hearing aid manufac 
turer and his dealers are here to stay. They recognize certain advantages 
to themselves and those who use their products, through the use of well 
trained and ethical optometric help. On the other hand, if too much 
objection to their program is generated within optometry itself, the 
profession will be by-passed, in a very marked respect, by this group, 


504 


LENS QUALITY STANDARDS—O.M.A 


and many cases which should have professional care will be taken care 
of elsewhere. We feel that instead of finding fault with a constructive 
program, optometrists should be working to get all hearing aid manu 
facturers to adopt similar plans and thus to broaden the scope of 
optometric service for those patients with hearing as well as visual 
problems. We also believe that such a move will focus attention on the 
competent work that is being done in this special field by the profes 
sional optometrist and lend emphasis to the need for his being compen 
sated for his services in every proper and possible way 


OPTICAL MANUFACTURERS ASSOCIATION LENS 
QUALITY STANDARDS* 


Lens Manufacturers Committee 
Optical Manufacturers Association 
New York, New Yorn 


At the Optical Manufacturers Association Executive Committee 
meeting held January 19, 1956, it was decided that the Lens Quality 
Standards, prepared by the O.M.A. Lens Manufacturers Committee in 
April of 1954, should be distributed to all interested individuals, organ 
izations and to the press. 

DEFINITIONS OF CORRECTED CURVE LENS AND NON-CORRECTED LENS 
Corrected Curve Lens 

A corrected curve lens is one member of an integrated series of 
ophthalmic lenses having surface curvatures specially computed, and 
charted, which reduce the visually important monochromatic abberra 
tions to the least significance feasible in commercial manufacture, for 
at least a 60° vista measured on the lens eye side, for specified centers 
of rotation and object distances 

Non-Corrected Lens 

A non-corrected lens (commonly known as a meniscus or toric 
lens) is one which fails to meet, completely, the above definition of a 
corrected curve lens 
FIRST QUALITY UNCUT SINGLE VISION LENSES 

Corrected and Non-Corrected Forms 


A l. Thickness 


*Submitted on April 14, 1956, for publication in the September, 1956, issue of the 


AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY O} 
OPTOMETRY 
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Center thickness, when measured on the optical axis, shall not vary 
by more than plus or minus 0.2mm, from the manufacturer's standard 
center thickness 
A 2. Power Tolerance 

Power shall be measured on a recognized standard lens measuring 
instrument, along the optical axis of the lens. When so measured, power 
in all meridians of spherical lenses, and in each of the two principal 
meridians of sphero-cylinder lenses, shall not vary from marked power 
by more than the tolerances shown below. In addition, cylinder powers 
shall not depart from specification by more than the same tolerances 


Power in Diopters Tolerance in Diopters 
Plano to 4.00 + 0.06 
4.25 to 12.75 +£0.12 
13.00 to 16.75 +0.18 
17.00 to 20.00 +0.25 


A 3 (entering 

The point of emergence of the principal axis, on the object side lens 
surface, shall be known as the major reference point. This point, to 
gether with two co-linear points disposed either side of the reference 
point, and equidistant from it, shall locate the cylinder axis line 

The major reference point, or cylinder axis, shall be within the 
following tolerances from the geometric center: 


Power of Diopters Decentratton in mm 
0.12 6 
0.25 5 
0.37 thru 0.75 4 
0.87 thru 2.00 3 
Over 27.00 2 
Plano Base-apex edge difference 


at 50mm 0.15mm 
A 4 Physical Quality and Appearance 
Lenses inspected against a dark background in light from an open 
shaded 40 watt incandescent daylight lamp shall be visually free from 
glass and surface faults. Beauty defects (slight blemishes of a minor 
nature) are passable 
Chips are passable if they are within 2mm. of the edge of the lens 
FIRST QUALITY SEMI-PINISHED SINGLE VISION LENSES 
Corrected and Non-Corrected Forms 
BI Physical Quality and Appearance 
The same standards shall apply as those given in Paragraph A 4 
above 
FIRST QUALITY SEMI-FINISHED MULTIFPOCALS 
Corrected and Non-Corrected Forms 


Power 
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The power of the addition shall be as marked on the container 
within a tolerance of plus or minus 0.09 diopters. 

Addition for fused lenses is defined as the difference between the 
powers measured through the distance and segment portions of the 
blank when the segment side is placed against the stop of a recognized 
standard lens measuring instrument. Addition for one-piece lenses 
is defined as the difference between the surface power of the distance 
and segment curves as measured with a dial gauge lens measure 
C 2. Physical Quality and Appearance 

Lenses inspected against a dark background in light from an open 
shaded 40 watt incandescent daylight lamp shall be visually free from 
glass and surface faults. Beauty defects (slight blemishes of a minor 
nature) are passable. 

Chips are passable if they are within 2mm. of the edge of the lens 

Fusing defects in the segment which are easily detected, or which 
detract from the general appearance or performance, shall be cause for 
rejection. 

The line separating the reading and distance portions of one-piece 
multifocals shall be sharp and substantially merged 

CHARLES F. ODDY 


1475 BROADWAY 
NEW YORK 36, NEW YORK 


CURRENT COMMENTS 
Terry Judith Parkins 
Editorta! Assistant 


Optometrists will confer a favor by sending news items of general interest for this 
department; such as relate to new instruments, clinical techniques, education, visual 
health and optometric legislation and organization 


NYSTAGMUS IN ALCOHOLIC INTOXICATION 

In 1950 the late Lord Charnwood! made a study of the influence 
of alcohol on fusion. He found that the intake of alcohol increases 
whatever esophoria may be present or decreases the exophoria. He also 
concluded that alcohol makes it more difficult to suppress a tendency 
towards diplopia. 

To study the incidence of nystagmus in motorists, suspected of 
being under the influence of drink, Howells* ran a series of laboratory 


11. ord Charnwood. Influence of Alcohol on Fusion. British Journal of Ophthal 


mology 34.12. 733-736 1950 
2Denys E. Howells. Nystagmus as a Physical Sign in Alcoholic Intoxication. British 
Medical Journal. No. 4980. June 16, 1956. 1405-1406 
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experiments in which subjects were examined before and after taking 
(1) ethyl alcohol, (2) whiskey, and (3) gin. All intoxicants were 
prescribed to different subjects in known quantities. The alcoholic 
element was mixed with lime juice and water. The reaction time was 
measured from the period of drinking until nystagmus was first noticed 
by the examiner. 

According to Howells the evidence suggests that the nystagmus 
found in the alcoholic motorist is due to the taking of alcohol and can 
be reproduced in experimental subjects. The increase in reaction time 
which was evident during the period of nystagmus is an indication 
of impaired function of the central nervous system. The fact that 
nystagmus was the first eye sign produced by the intake of alcohol is 
significant and this occurred before any pupillary changes were evident. 
The laboratory testing on 12 subjects was done as follows: The first 
five subjects sat in the open laboratory facing a signal light. A circuit 
was devised so that the interval of time between the stimulus and the 
subject's response was, by operating a morse-key switch, represented 
graphically on a cathode-ray oscillograph and the result recorded by 
photography. The next four subjects were each seated in an air-con- 
ditioned metal box which was both lightproof and soundproof. The 
stimulus was still a visual signal from a small red neon light, but the 
response was made by extending the partially flexed left index finger. 
Three silver suction electrodes were placed over the extensor indicis 
muscle, and the response was recorded on one channel of a conventional 
encephalograph. ‘This provided a continuous electromyogram, and 
when a second channel was connected with the signal-light circuit it 
was possible to measure the reaction time directly from the recording 
paper. The last three subjects were seated in the open laboratory, and 
the stimulus was a click from a loud-speaker. The response was the 
extension of the index finger, and the time of its appearance, together 
with that of the stimulus, was recorded in a manner similar to that 
used in the previous group. The intervals between recordings were 
taken up in casual conversation, which appeared to flow with greater 
facility as the alcohol became absorbed. In each case the reaction time 
was taken as the mean of at least seven determinations made at random 
intervals 
U. 8. HEALTH RESEARCH PACILITIES PROGRAM 

On July 30, 1956, the President signed the Health Research 
Facilities Act of 1956, which authorizes the appropiration of funds 
not to exceed $30 million for each of three years to assist in the financ- 
ing of the construction of facilities for research in the “‘sciences related 
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to health." The Act defines ‘sciences related to health” as including 
medicine, osteopathy, dentistry, and public health, and fundamental 
and applied sciences when related thereto. The assistance is to be in 
the form of grants in aid to public and non-profit institutions on a 
basis of not more than 50 percent for the Federal share. Items not 
creditable for matching purposes include (1) costs for the acquisition 
of land or off-site improvements, and (2) obligations made prior to the 
award of the research facilities grant concerned. The Congress has now 
appropriated $30 million to che Public Health Service, Department of 
Health, Education and Welfare, for this program. These funds are 
now available and will remain available until expended 

The funds are to be used to provide additional research facilities 
through the construction and/or equipping of new buildings or the 
expansion, remodeling, alteration, and/or equipping of existing build 
ings. 

The new law provides for the appointment of a National Ad- 
visory Council on Health Research Facilities. It is expected that this 
Council will meet in the near future to establish policies and approve 
regulations for the administration of the new program. The Surgeon 
General is not permitted to award a research facilities grant in aid which 
has not previously been approved by the Council. 

Application forms, as well as additional information, will be sup 
plied promptly upon request to the Division of Research Grants, Na 
tional Institutes of Health, Public Health Service, Bethesda 14, Mary 
land. 
WINTERHAVEN MEETING 

The highlight of the three-day Fall educational seminar of the 
Wisconsin Optometric Association to be held at the Pfister Hotel, Mil- 
waukee, October 13, 14, and 15, will be a special award banquet and 
lecture-demonstration. The award will be presented to Mr. Clarence 
Sturm, Manawa, Wisconsin, newly elected third Vice President of 
Lions Interaational. Guests present will include representatives of 
Wisconsin Lions Clubs, as well as those of surrounding states, together 
with many educators, who will be present to witness the lecture- 
demonstration presented by Dr. Charles and Esther Ingram McQuarrie, 
Winter Haven, Florida, Dr. N. C. Kephart, Professor of Psychology at 
Purdue University and Dr. M. T. Eberl, Milwaukee. Dr. Charles 
McQuarrie will be appearing on behalf of the Winter Haven Lions 
Club, sponsor of the Children’s Visual Achievement Forms program 
Dr. McQuarrie is Vice President and Visual Consultant of the Winter 
Haven Lions Club. Under the direction of Professor Kephart, Mr. R 


STORY AT WISCONSIN 
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lowder prepared a Ph.D. thesis based on the results of the Winter 
Haven survey. Dr. M. T. Eberl, Milwaukee, is Trustees Consultant 
to the A.O.A. Visual Problems in School Committee and represented 
the American Optometric Association at the Mid-Century White House 
Conference on Children and Youth, at Washington, D. C. She will 
discuss the examination and visual correction of the non-achieving child 

All optometrists of Wisconsin and nearby states are inviied to 
participate in the three-day program and to bring with them as a guest 
a Lion or an educator or both. Advance registration may be made by 
writing to Dr. J. R. Haviland, 2650 West Hopkins Street, Milwaukee. 
Wisconsin. 
SOHNGES AND BLACK TO SPEAK AT CONTACT LENS MEETINGS 

Dr. Wilhelm P. Sohnges, Munich, Germany, and Dr. Chester J. 
Black, Chicago, Illinois, will be the speakers at three Contact Lens 
meetings to be held in New York City, Park Sheraton Hotel, November 
4 and 5; Chicago, Morrison Hotel, November 11 and 12, and Los 
Angeles, Hotel Statler, November 17 and 18. These meetings are 
sponsored by the newly formed National Contact Lens Congress and 
all contract lens specialists in both optometry and ophthalmology are 
invited to attend. At these meetings the Eye Research Foundation will 
be formed to raise funds for grants to be used in promoting research into 


problems of contact lens fitting. Dr. Newton K. Wesley and Dr. George 
N. Jessen of Chicago are in charge of arrangements for the above meet 
ing. Dr. Sohnges is one of the originators of the microlens 

COURSE IN VISUAL OPTICS AND REFRACTION AT SOUTHBRIDGE 


A course in Visual Optics and Refraction for optometrists will be 
given by members of the staff of the Bureau of Visual Science and 
guest lecturers at American Optical Company in Southbridge, October 
29, 30 and 31, 1956 

The course will include lectures on “Clinical Factors in Multi 
focal Corrections,’ “Etiology of Strabismus” and ‘Clinical Aspects of 
Aniseikonia,” by Dr. Robert E. Bannon; “‘Bifocals in non-Presbyopic 
Anomalies,’ and “Recent Advances in Color Testing’ by Dr. Salvi S 
Grupposo, and “Magnification in Lenses’ and “Recent Advances in 
Space Perception” by Dr. Paul Boeder 

The meetings will also consider visual problems of school children 
and visual screening procedures, led by Hollis Leverett, with a demon 
stration of the Massachusetts Vision Test, and the setting up of an 
occupational vision program led by William T. Cameron. Also, there 
will be a session devoted to prescription laboratory practice, a survey 
of recent advances in instrumentation, and field trips through AO's lens 


and frame plants and the new research center 
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There is no charge for participation in the course. Early registra- 
tion for the course is advisable, since attendance will be limited. Com- 
plete details are available from the Bureau of Visual Science at American 
Optical Company, Southbridge, Mass. 

SCHOOL VISION CONFERENCE AT PHILADELPHIA 

A School Vision Conference co-sponsored by the Pennsylvania 
Optometric Association and Temple University has been scheduled 
for October 15, 16 and 17 at the University of Philadelphia. The 
Conference will carry the theme “Sight, Light and Reading” and will 
be open to optometrists, school administrators, nurses, reading super- 
visors, teachers, etc. A capacity audience is anticipated. Optometrists 
are urged to register early. 

Dr. Samuel Renshaw, Professor of Psychology at Ohio State 
University; Dr. Darell Boyd Harmon, noted for his work with the 
Coordinated Classroom; Father Albert F. Grau, Director of the Psycho- 
logical Service Bureau at Georgetown University; Dr. E. Elona Sochor, 
Director of the Temple University Reading Clinic, and Dr. Lawrence 
D. Smith, Superintendent of the Beaver Falls, Pa., School District, will 
head the speaking program. Representing optometry will be Dr. Carl 
J. Billig of the Pennsylvania State College of Optometry and Dr. 
Irving Bennett, Executive Secretary of the Pennsylvania Optometric 
Association. Mrs. Camilla S. Garey, President of the Pennsylvania 
Congress of Parents and Teachers, will give the parents’ viewpoint. 

Advanced registration for the Conference is $10.00 and should 
be made direct with Dr. Jerome L. Goodman, 732 East Chelten Avenue, 
Philadelphia 44, Pennsylvania. 

NEWS BRIEFS 

Members appointed to the New Jersey State Board of Examiners 
in Optometry are Dr. S. Benjamin Sobel, Clifton, and Dr. Herbert L. 
Moss, Woodbridge. . . . Under a Federal law signed by the president, 
optometrists are included in the Social Security program as self employed 
persons. The A.O.A. Department of National Affairs was active in 
securing this legislation, which is now in effect. Optometrists will 
pay their share of this with their income tax in the Spring of 1957.... 
Art-Craft Optical Company, Inc., Rochester, has announced a new 
juvenile frame for boys—Townsman Jr. A young and sturdy frame, 
it is a replica of the regular Townsman—like Dad wears. Townsman 
Jr. combines a lowered keyhole bridge, riding bow temples and special 
adjusting features that provide for the active use of school days. .. . The 
role of Optometry and Human Vision will be the theme of an exhibit 
in the Indiana University Building at the Indiana State Fair, Indian- 
apolis, in September. Professor Merrill J. Allen will be in charge of 
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the exhibit. . . . The Titmus Optical Company is building a large 
addition to its frame plant in Petersburg, Virginia. .. . New officers of 
the North Carolina Chapter, American Academy of Optometry are, 
Dr. T. E. Holleman, Winston-Salem, president; Dr. Lee Wheeless, 
High Point, vice-president; Dr. J. Smith Nifong, Winston-Salem, secre- 
tary. The officers and Dr. Jule S. Deans, Dr. Gideon Lang and Dr. 
Henry B. Day, Jr., form the Executive Council. . . . Professor Henry. AV. 
Hoffstetter, Jr., director of the Division of Optometry, Indiana Uni- 
versity, will deliver the first of the 1956-1957 series of monthly Sigma 
Xi lectures on the Indiana University campus on October 11. His topic 
will be, “The Interrelationships of Accommodation and Convergence.”’ 
Optometrists are welcome to attend this meeting. .. . Bal-hi,.a new 
combination gold-filled metal and plastic frame for women, was intro 
duced this month by Bausch and Lomb Optical Company, Rochesteg. 
This frame features complete interchangeability of parts and incso 
doing provides for many different style and color combinations from» a 
small supply of bridges, fronts and temples. 
OPHTHALMIC MATERIALS FOR VETERANS ADMINISTRATION 

American Optical Company has announced that it has received 
the annual contract to supply ophthalmic materials and dispensing serv- 
ices to the Veterans Administration for the coming year, starting on 
July 1. The contract award was made to the AO Government Sales 
Department by the Veterans Administration Procurement’ Division's 
Supply Department, Washington, D. C. Terms of the contract éall for 
AO’s supplying all ophthalmic prescription requirements, spate parts 
and repair services to over 170 VA installations across the country. 


NEW BOOKS 


INDUSTRIAL VISION. H. W. Hofstetter, O.D., Ph.D. Published 
by the Chilton Company, Chestnut and 56th St., Philadelphia, Penna. 
188 pages. Illustrated. Cloth. $10. 1956. 


- 


THE TRUTH ABOUT EYE EXERCISES. Philip Pollack, O.D. 
Published by the Chilton Company, Chestnut and 56th St., Phila- 
delphia, Penna. $4.75. 1956 
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OPTICA COMPANY. 
ART-CRAFT OPTICAL cOmPady 
BAUSCH & LOMB OPTICAL CO. 
THE BISHOP COMPANY. 
FAIRFIELD OPTICAL CO, 
KOMOGALES CO., ING, 
LIBERTY OPTICAL MFG) COMPANY 


y 


_ MARINE, OPTICAL MANUFACTURING CO. 


MODERN OPTICS, INC. 
SOPTICAL FASHIONS, INC. 
PARMELEE 
RARE EARTHS, INC. 
THE SHELBAR CO. 
SHURON OPTICAL COMPANY 
TITMUS OPTICAL COMPANY 
THE UNIVIS LENS COMPANY 
CORPORATION 
ZYLITE PRODUCTS CO., INC, | 
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This certificate you receive 
with your finished Rx protects 


alee the you, your patient and labora- 

w 
NON LENSES infra-red 
forme 


tory. It indicates that your 


Rx was filled using Genuine 


Therminon. 


RELIABLE LABORATORIES 
NEVER DEAL IN IMITATIONS 


THERMINON LENS CORP. 


63rd and University Avenue, Des Moines, lowa 


NOW you can prescribe from a 
complete line of Therminon 
lenses, including all types of 
Bifocals and Trifocals. 


We have received numerous requests from 
ractitioners who wish to get practical experience 

in caring for a Contact Lens patient. We have 

therefore set up a schedule of 3 day courses. 

These courses are so arranged to give the 
practitioner the theoretical background necessary, 
as well as practical work in fitting the Contact 
Lens patient. 

The course will cover the fitting of all types of 
Contact Lenses with emphasis on the most successful 
types. Clinical and Practical office procedures will 
be stressed, as well as Practical Laboratory work 
pertaining to Contact Lenses. 

Each member of the class will have a pair of 
lenses made for him, fitted in class by other 
members to help gain practical experience. 


MAIL THIS 
| The PLASTIC CONTACT LENS Co. asnesvaaneae: 


| 89. Medison Chicago 3, onpen rooay | 


Ghecial Announcement! 


Post-Graduate 
Contact Lens 3-Day 
Courses 


CHICAGO @ NEW YORK CITY 
LOS ANGELES 


The cou of the course 365.00 which will wnclade the 
com of personal prescription lenses. Telescopic contad 
lens fitting, cosmetic contact lens fiting and other types 
of specialized will be sivessed 


CHICAGO — The Chicage Office 
Tuesday, Wednesday and Thursday — Oct. 23, 24 and 25th 


NEW YORK — The Berbizon-Pleze 
Tuesday, Wednesday and Thursday — Oct. 9, 10 and Tith 


LOS ANGELES — The Ambessedor 
Wednesday, Thursday and Friday — Sept. 12, 13 and 14th 
TIME: TIME: 


10:00 am to 1:00 pm 10:00 om to 1,00 pm 
2:00 pm to 5:00 pm 2:00 pm to 5:00 pm 


| Please enroll me for your special 3-day course. 


cHIcaco 


NEW YORK CITY 
LOS ANGELES 


I signea 


| Address 


ity = State __ 


The PLASTIC CONTACT LENS Co. 


$9 EAST MADISON STREET, CHICAGO 3. Enclosed please find my $25.00 as a deposit. 


Your Protection—And It’s Important 
A ? in 
THERM 
| 
| 
_ 
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roduction of a New Lens—The ‘Sphercori LENS 


THE B COURSE: for those who are already familiar with the 
fitting of the W-J Microlens the B Course will consist of the 
technique of fitting the New W-J SPHERCON LENS’. This lens 
is —— J thinner, and parallels the corneal curve in the cen- 
tral optical zone. 

The first half of the course will cover the fitting of kerato- 
conus, aphakia, subnormal vision with contact lenses, nystag 
mus, irregular cornea, and cosmetic contact lenses. The course 
will bring you up to date with the latest developments in the 
contact lens fiel 

The last half of the course will consist of the introduction of 
the SPHERCON LENS* and will, also, include the complete 


-JESSEN 
instructions in the cutting and beveling of the Microlens as 


MINAR well as the SPHERCON LENS’. 

THE A COURSE: will cover the basic fitting procedure of the 
W-J Microlenses, including demonstrations of the proper inser. 
tion and removal techniques. Complete instruction in patient 
— f a the initial visit to the completion of the case will be 
stresse 


* Trade Mark 


9th 


T 
STATE & CITY DATE TIME COURSE HOTEL 
to | MINNESOTA 
Minneapolis Sun. Oct. 14 1-5 p.m. Aas The Raddison 
| 1OWA 
a ecember 16th Des Moines Tue. Oct. 16 7-10 p.m. a Hotel Savery 
Sioux City Tue. Oct. 16 7-10 p.m. A Hotel Martin 
| Davenport Wed. Nov. 7 7-10 p.m. A Hotel Blackhawk 
NEBRASKA 
| Omaha Wed. Oct. 17 7-10 p.m. Aas Hotel Fontenetle 
KANSAS 
Kansas City Fri. Oct. 19 7-10 p.m. Aas The Town House 
OTE = Encircle the course | Wichita Sun. Oct. 21 15 pm. ALB Hotel Lassen 
OKLAHOMA 
date on your calendar. | Oklahoma City Mon. Oct. 22 7-10 p.m. A&B Oklahoma. Biltmore 
Tulsa Twe. Oct. 23 7-10 p.m. Aas The Mayo 
ILLINOIS 
| Peoria Tue. Nov. 6 7-10 p.m. a Hotel Pere Marquette 
Rockford Thur. Nov. 8 7-10 p.m. Hotel Latayatte 
ail you r Springheld Tue. Nov. 13 7-10 p.m. ALB Abraham Lineotn 
| Chicago Sun. Nov. 18 1-5 p.m. Aas Morrison 
WISCONSIN 
Milwaukee Fr. Nov. 9 7-10 p.m. Aae Hotel Schroeder 
- istration | Madison Fru. Now. 9 7.10 p.m. Hotel Loraine 
MISSOURI 
| St. Lowis Wed. Nov. 14 7-10 p.m. Aas Statler 
TODAY! INDIANA 
Evansville Thur. Nov. 15 7-10 p.m Aaae Hotel McCurdy 
| Indianapolis Fri. Nov. 16 7-10 p.m Aas Sheraton. Lincoln 
NEW JERSEY 
: ira Newark Wed. Oct. 7-10 p.m A Hotel Essex House 
renton m el 
pkdays 3:30 p.m. to 5:00 p.m. | Paterson Wed. Oct. 24 7-10 pm A The Alenonder Homilies 
MARYLAND 
days 10:30 a.m. to noon | Baltimore Tue. Oct. 9 7.10 p.m. a Lord Baltimore 
DELAWARE 
Wilmington Wed. Oct. 10 7-10 p.m Hotel DuPont 
| CONNECTICUT 
Bridgeport Mon. Nov. 12 7-10 p.m Hotel Barnum 
have patients for us to see for either | MASSACHUSETTS 
zinning fitting or a consultation, Rov. shefion 
contact us beforehand for an ap- | Boston Fri. Dec. 7 7-10 p.m ALB Sheraton-Plaza 
nent. For these — we have set RHODE ISLAND 
separate time. If the course will be | Providence Fri. Nov. 16 7-10 p.m t Sheraton Biltmore 
during the week, the clinic hours PENNSYLVANIA 
from 3:30 p.m. to 5:00 p.m. If the Philadetphia Tue. Dec. 4 7-10 p.m. ALB Bellevue. Stratford 
> will be given on a Sunday, the | NEW YORK 
hours will be from 10:30 a.m. to BA. Wed. Dec. 5 7-10 p.m. AaB Barbizon-Plaza 
BE SURE TO WRITE TO US BE- | 
HAND FOR AN APPOINTMENT — Sun. Dec. 9 1-5 p.m. ALB Hotel Robert £. Lee 
OUR PATIENT Also, do remem- | Savannah Mon. Dec. 10 7-10 p.m. Aae Hotel DeSoto 
bring your patient's case history. FLORIDA 
| Jacksonville Tue. Dec. 11 7-10 p.m. ALe The Roosevelt 
Miami Fr. Dec. 14 7-10 p.m. Aae McAllister 
Tampa Sun. Dec. 16 1-5 p.m. Aae Hotel Floridan 


THE PLASTIC CONTACT LENS COMPANY. east | 
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Where do the roads 
of ophthalmic progress lead? 


Scientific progress shows the right roads ahead more clearly with 
each passing year. This has been particularly true in the ophthalmic 
field. Those laboratorics which have uséd only the quality products 
of the progressive manufacturer have found that they benefit and 
build both themselves and the doctors whom they serve. 


> ba This has certainly been true in the case of corrected curve lenses. 


Progressive laboratories everywhere stress their use —and they mean 
’ even more to the doctor and his patients. We lend our voice strongly 
/-- >. to this suggestion. It is our firm belief that we serve better by sup- 


i porting such recommendations. 
on AE 7 We also add our voice to those of the increasing numbers who are 


- advising the prescription of Continuous Vision Lenses in the practice 
at As ji! of eye care. Produced on the excellent Univis Series of Corrected 
. \ \ Curves, CVs represent the ultimate in performance for a substantial 

4 percentage of presbyopic prescriptions. 


J 
A COMPLETE Rx SERVICE lutu City OPTICAL COMPANY 


MINNEAPOLIS MINNESOTA WILLMAR 


BIND °EM... 
and you'll 
find them! 


Keep your copies of the AMERICAN JOURNAL OF OPTOMETRY 


AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY 
always available for quick, easy reference in attractive book form. 


January through December, 678 pages, (12 issues) bound in the best grade 
buckram, imprinted with your name on cover for $3.65. Annual index at back. 


Ship your 1955 Journals to us by parcel post. We will return your bound 
volume within 30 days. 


Full remittance must accompany order. 


PUBLISHERS’ AUTHORIZED BINDERY SERVICE 
5811 West Division St. Chicago 51, Illinois 


cont | 
| ov 
wit 
| 


EXCITING NEW 


FASHION 


COLOR 
by 


Universal 


It’s a new concept in opti- 
cal styling . . . fashion-keyed 
color created from 1956 fashion ees 
color studies by the world’s leading style 
authorities! Universal's Ladybrow gives you 
these fashion colors in Evening Mink, Dawn 
Pink, Cloud Gray, and Snow White on Jet, to 
match and blend with every shade of mi- 
lady’s wardrobe. 


Other LADYBROW Colors: 


Briar * Sable * Bronze * Slate Ebony 
Stardust Slate * Stardust Bronze 
Stardust Block 


New 
_Manity Temple 
by UNIVERSAL 


Color-accented at 
the width, tapers 
to slenderness for 
a perfect fit. A 
genuine cold- 
bend temple. 


MINNESOTA OPTICAL COMPANY 
Exclusive Supplier — for the Profession 


621 West Lake St., Minneapolis 8, Minnesota 
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NT — ECONOMICAL — ETHICAL 


FRAME DISPENSING EQUIPMENT 


FITTING DESKS 
FRAME CABINETS 
WALL DISPLAYS 


SPECIAL PRESENTATION ITEMS 
Guaranteed, quality-built products of unsurpassed 


workmanship and design. 


FRAME-TAINER unparalleled, the 


most frame holder ever 


designe 


; automatically adjusts for 


all sizes and shapes of frames. 
Exclusive in Glover products. 


Send your name and address for 
descriptive catalog to 


GLOVER MANUFACTURING CO. 


Box 4073 Austin 51, Texas 


Illinois College of 
OPTOMETRY 


announces that applications for 
admissions to its classes are now 
being received. 


3-year professional course 
Leading to Doctor of 


Optometry Degree .. . 


Requirements for Entrance 
2 years (60 sem. hours or equivalent 
qtr. hrs.) in specified lib. arts and 
sciences. 

POR BULLETIN 
PLEASE WRITE REGISTRAR 
ILLINOIS COLLEGE 
of OPTOMETRY 


3243 5S. Michigon Ave. 
Technology Center, Chicage 16, Ill. 


MAGNOCULAR 


A PRACTICAL TELESCOPIC SPECTACLE 

Combines clear and sharp magnification 
with long focal distance and large flat field of 
view. Primarily indicated for those having difficulty 
in reading even after full correction. Also used 
by doctors, dentists, artists and industrial workers 
whenever and wherever magnification can aid pre- 
cise manipulation or observation 

Prospective user is assured of complete sat- 
isfaction by trying loupe before purchasing. Per- 
sonal Rx is easily incorporated into optical system 
of the MAGNOCULAR by following simple direc- 
tions; no special trial set is needed 

In metal or zyl frames covering near point 
P.D. from 60 to 70 mm 

LIST PRICE TO DOCTOR 

Standard Model $27.58 
Rx Model $30.00 


gad explanatory brochure available 
ect or from your supplier 


ARMCO MERCANTILE CO. 
221 N. LaSalle St Chicago 1, 


An 
ACADEMY MEMBERSHIP 
PIN 
10K Gold 


The Emblem of the 
Academy 


in a round, gold and blue 
enamel pin, 13 mm. in diame- 
ter, with safety catch. 


Mailed Post-Paid 


$3.50 


to members only 
Send orders to 
AMERICAN ACADEMY 
of 
OPTOMETRY 


1506-1508 Foshay Tower 
Minneapolis 2, Minnesota 
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Write for complete price tists Absorbtive — Cool Filtered Light 
on AQUAREX Best for Sight— Day or Night 
More Comfort for More Patients 


Color 
Cosmetically Attractive 


You can order Aquarex in our Goodsite 
Bifocals, flat or roundtop; also any style 
of Trifocal. 

4 


@ for trial R, today. 


= COMMERCIAL OPTICAL CO. 
BOX 1215, OMAHA, NEBR. 
Please send me: 


= () AQUAREX PRICE LIST 


COMMERCIAL OPTICAL CO. S Complete Wholesale Price Catalog 
Wholesale Optical Supplies } Rx Mailing Supplies 
OMAHA, NEBRASKA 


The Leading Independent Rx Laboratory 


in the United States 
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mae PROUDLY PRESENTS ITS 
SENSATIONAL 


1956 CATALOG! 


e. Here, all the professions 
will find a vast array of 
ophthalmic materials at 
the greatest savings ever 
offered. Select all your 
needs from this showcase 
of values. 


EVERY ITEM 
GUARANTEED 
FIRST QUALITY 


AN Rx SERVICE SECOND TO NONE! 


New $1,000,000 Dal-Tex Optical offers SEND FOR YOUR COPY TODAY! = 
fast, accurate, quality service all over rex optical 
America. P. 0. Box 10026 
| Dallas 7, Texas 
NO BRANCHES NO RETAIL OUTLETS ! Gentlemen: Please send me your 1966 4-Color | 
' Catalog immediately 

DAL TEX 
| Street 
City Zone State 


P. 0. Box 10026 + Dallas 7, Texas ; 
THE WORLD’S LARGEST INDEPENDENT OPTICAL LABORATORY 
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